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GENERAL PHYSICS. 


1. Spirit-levels. J. Bonsdorff. (Mitt. d. Nikolai-Hauptsternwarte zu 
Pulkowo, 2 p. 48, 1907. Zeitschr. Instrumentenk. 28. pp, 844-846, Nov., 
1908. Abstract.—A paper discussing the movement of the air-bubble in 
spirit-levels. Four levels were dealt with, three of which were very sensitive. 
The motion of the bubble is similar to that of a strongly damped pendulum. 
With the three very sensitive levels the motion was aperiodic, but with the 
fourth the motion was periodic, and the period increased as the length of 
the bubble diminished. The equation for damped vibrations is discussed, 
and the various constants are determined for the particular levels dealt with. 

A. W, 


2. Insiswment for Determination of Time. 8. de Glasenapp. (Soc. 
Astronom. de France, Bull. p. 488, Nov., 1908. Nature, 79. p. 108, Nov. 26, 
1908, Abstract.)—Description of a new cercle solaire invented by the author 
for accurately determining time. The instrument consists of a metal cylinder 
4 in. diam. and } in. high, suspended vertically, and adjustable in azimuth. 
A conical hole is drilled through one wall, and an image of the sun is projected 
through this hole on to an arbitrary scale along the opposite side of the 
cylinder, The time of coincidence with any particular point on the scale is 
‘noted before noon, and the time noted with a watch, then the time when the 
same scale value is again occupied by the solar image after noon is noted. By 
unitieie reduction the time of noon can be determined to within 40 sec. 


C. P. B, 


8. Averaging Instrument for Polar Diagrams. W.¥F. Durand. (Amer. 
Soc. Mech. Engin., Journ. 80. pp. 1241-1246, Mid-Oct., 1908.)—Many dial- 
recording gauge instruments now in use trace a diagram in polar co- 
ordinates; With an ordinary planimeter only the mean square of the radius 
‘of such a diagram can be obtained; and this, of course, will not give the 
mean radius on taking the square root. The present paper describes a simple 
instrument for determining directly the value of the mean radius of a polar 
curve, Let O be the centre, and at O let a socket be pivoted so. as to permit 
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a rod PQ to slide freely back and forth as required for the tracing-point P to 
follow the curve AB. The rod PQ carries a wheel W whose axis is parallel 
to PQ and which is graduated in the same general manner as the integrating 
wheel of a planimeter. Then it is clear that the wheel W can respond to 
movement in angle only, and that the movement of the rod PQ radially, or in 
the direction of its own length, will produce no movement of the wheel. 
The motion of the wheel will be proportional to the radius WO, which differs 
from PO by corstdnt distance PW Hence the fi ovement of the 
wheel proportional to the product of the angle and the mean 
radius for the curve between these points, which can thus be readily 
obtained. In the usual form of gauge instrument the marking-point moves 
on the arc of a circle, but the above averaging instrument can still be used if 
the tracing-point P, after traversing the curve AB, is brought back along the 
gauge instrument curve to a point at the same distance from the centre as 
the point A. A. W. 
YSAU MAL 

4. A New Hair Hygrometer. N. Russeltvedt. (Meteorolog. Zeitschr. 
25. pp. 896-400, Sept., 1908.)}—This is a torsion instrument in which the effect 
produced by the change in length of two horse hairs is balanced against the 
torsion produced by two twisted silk threads, The special advantages claimed 
for the apparatus are (1) complete absence of friction ; (2) the horse hairs are 
comparatively strong and, as the torsional, forces are small, they do not get 
strained or broken, as is so, often the case with human hair,; (8) the pointer 
can be adjusted so that a change of humidity of 1 per cent. produces the 
same movement at all points of the scale; (4) the instrument is practically — 
compensated for temperature. The instrument has been constructed at the 
request of H. Mohn, the Director of the Norwegian Meteorological Institute. 


5. Variometer for Measuring the Vertical Velocity of Balloons, A, Bestel- 
meyer. (Phys. Zeitschr. 9. pp. 868-864, Dec. 1, 1908. Paper read before 
the 80. Naturforscherversamml., Kéln.)—The author showed and described 
briefly a. modification of the Hefner-Alteneck variometer made by Spindler 
and Hoyer, of Gdttingen. When the balloon rises and the atmospheric 
pressure is reduced, air escapes from the variometer vessel, through a 
capillary tube, and the air pressure within the vessel is also reduced ; friction 
of the air in the capillary retards this latter diminution, however, The 
retardation is indicated by the petroleum manometer attached to the vessel, 
and is proportional to the rate of relative change in the air pressure. H.B. 


6. Behaviour of Stretched Liquids, E. Ramstedt. (Ark, for Mat, Astron. 
och Fysik, Stockholm, Vol. 4. No. 16, pp. 1-16, 1908.)—The author describes 
experiments made to measure the tension to which various liquids can be 
subjected before they split. The method used was that of Worthington 
(Roy. Soc., Phil. Trans. 1884, p. 855, 1892) and Berthelot (Ann. Chim. Phys. 
80. p. 282, 1850), the liquid being enclosed in a tube having one end drawn 
out into a fine spiral, by the rotation of which the pressure within the tube 
could be measured. With water, very variable numbers were obtained for 
the maximum negative pressure possible before splitting occurs, the highest 
values being given when the liquid is cooled slowly and when little 
takes place in it. With alcohol, a negative pressure of 10-12 atmos. is easily 
obtainable (compare Worthington, loc, cit.). With ether very variable results 
are obtained, owing probably to a small amount of air absorbed by the walls 
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of the vessel.» The lowet values for ethér may be accounted for by the-lower 
atthesion between ether and glass than between water and giasd; it miay be 
however, that there is more adsorbed air in the former case than’in the latter. 
The presence of ions in the liquid has no influence on the strefching, which 
latter has no: effect’ on the degree of electrolytic polarisation., Further, the 
ibis 

val E. L. Hancock. 
(Phil, Mag. 16, pp. 720-725, Nov., 1908. Paper read before the) Amer, Soc, 
for Testing Materials, June, 1908,)—The three theories used in the design of 
structures subjected to combined tension (or compression) and shear are briefly 


+ 4f%)). 


Second, that in which the criterion of failure is taken as the loading for which 
the max. tensile or compressive strain exceeds a certain limit results in the 
formula g= $./(?? + 4f,). This depends on the assumption that Poisson's 
ratio is 0°25, which does not agree closely with experimental results. Third, 
taking the occurrence of a limiting shear stress g as the criterion, the formula 
g= /(f? + b*p2/a*) is obtained. This is recommended as being in better 
agreement than either of the preceding with the results of tests by the 
author, Scoble, and Guest [see Abstracts. Nos, 1809 (1906), 6 (1907), er 1400 
Cen, The equivalent twisting moment in this case. is..M; given by 
= M3 + (4a"/b*)M?. is the twisting moment, M, the bending moment, 
q the greatest shear stress, p and p, are the tensile (or compressive) and shear 
stresses due to the direct and Sn ee 
(or compressive) and shear elastic limits respectively... BR 


8. Axially Loaded Hollow Cylinders. R. Lorenz. (Zeitschr. Vereines 
Deutsch. Ing. 62. pp. 1706-1718, Oct. 24, 1908.)—-A mathematical treatment. 
The following general equation is obtained for the deformation of a thin- 
walled hollow cylinder under a load P rourrager and symmetrically distributed 
about, and parallel to the axis—_ On pie 


u is deflection measured radially; «, any initial deflection; z the radial 
co-ordinate ; r, the mean, 7, the internal, and 1, the external radius’; ‘the 
thickness ; fe f, the external and internal longitudinal stress respectively, and 
E is Young’s modulus. ‘The buckling of thin cylinders is analyséd, the lowest 
g load being 2xE#*/./8, which is thus only dependent on the thickness 
and modulus of elasticity. The analysis of the wave-length of crumpling at 
the first buckling load does not permit of brief condensation ; the’ wave- 
length, however, is found to depend only on the mean radius_and thickness. 
Reference is made to the paper dealt with in Abstract. No,.875 (1008), Finally, 
the author deals with externally ribbed cata and arrives at formule for 
the ye FR, 


9. Activity of the Royal Depét for Teng Meera (Kénigh. Mate- 
static friction ‘of ‘metals:is: slightly greater than that of:sliding, ‘Phe lawest 
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values for worked surfaces are from 011 to 0°18, for bronze to bronze or steel, 
arid the highest from 021 to 0°27 for cast iron to mild or cast steel. Results 
obtained with unworked surfaces are summarised and will shortly be pub- 
fished in full. Gall driving chains for motor cars, of 8°5 cm. links, and from 
281 to 8:88 kg. weight per m., made by various factories, had tensile strengths 
from 8,880 to 7,750 kg., fracture always occurring through the eye. Tensile 
and shock and static bending tests on the materials gave concordant results. 
Electrically-welded crane chains, made of steel rod from 0°7 to 1°8 cm. diam., 
broke with stresses ranging from 8,080 to 2,440 kg. per cm.*. In two cases 
fracture did not occur at the weld, and yet the strength was not abnormally 
low. The position of the weld in these chains could not be detected when 
fhew, but im another series in which the weld was at the neighbourhood of 
contact of adjacent links the breaking stresses in chains made of from 0°4 to 
08 cm. diam. rod were from 2,810 to 2,840 kg. per cm.’, and fracture occurred 
about as frequently at the weld as elsewhere. The following results show 
thealteration of properties in metals at 200° C., as compared with atmospheric 
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limit, strength, 
kg. per cm.. kg. per cm.2, 
Open-hearth see castings 
260-820 


eric 
tube 200° | 250-270 1,540-1,550 43°8-44'5 


dn 


‘Comparisons of the strengths of hard-drawn Al and copper electrical trans- 
mission wires gave the following figures :— 


Elastic limit, | Tensile strength, | Elongation! Elastic / Tensile 
kg. per cm.*. kg. per cm.?. per cent. / strength. 


ws 


wires to0°8 cm. 


2,460-4,840 | 2,900-5,220 | 16-99 085-099 
Al wires 02 to 04 cm. 


1,850-1,750 | 1,720-2,040 | 88-71 | 068-092 


Further results of the comparative tests on hammer-forged and hydraulically 
pressed steel pipe flanges are mentioned. The following are results of tests 
of bond between concrete and reinforcing rods, the load required to pull the 
rods out being expressed in kg. per cm.’ of contact surface (about equal in all 
cases, the circumferences being from 5°76 to 6°4 cm.) except in the case of 
the bulbed bar which is total load in kg. :— 


Concrete Mixture. 20, 1:5. 1:7. 

6,570 5,080 2,920 


section and 0016 cm. thickness was 48°6 atmos, at atmospheric temperature, 


4 
temperature :— 
| Elastic Tensile Elongation 

per cent. 

10°38—29°4 

diam. 

, The bursting pressure of a drawn brass tube of 06 cm. (external) square | 


GENERAL PHYSICS. 5 


and 228 atmos. at 90° C. Boiler water-gauge glass tubes burst at from 
12 to'24'5 atmos. pressure. The difference in the rates of corrdsion of 
iron according to the amount of cold work, ¢¢., wire-drawing, it has 
undergone, is being studied experimentally. The corrosion of drawa 
brass condenser tubes probably occurs the more rapidly because the 
material is in a severely cold-worked condition. Cracks in a nickel steel 
were found to have been caused by forging at too high a temperature, and 
radial cracks at the bottom corners of the teeth of a hardened chrome-nickel 
steel toothed wheel show the liability of steels of this class to contraction 
cracks. A number of minor instances of applications of metallography are 


mentioned. The principal metallographic and metal-testing papers emanating 
from the Depdt have already been abstracted. The work of the other sections 


10. Stresses in Blackwell's Island (Queensboro) Bridge. (Eng. News, 60. 
pp. 557-560, Nov. 19, 1908.)—A diagram and table of stresses in the most 
severely overstressed spans of the bridge under full specified loading are 

The specifications permitted 89,000 Ibs. per sq. in. tension on nickel 
steel eye-bars, and 24,000 Ibs. per sq. in. tension on riveted or eye-bar carbon 
steel members, as “ congested” loading, and 80,000 and 20,000 Ibs. per sq. in: 
respectively as normal working stresses, It appears that several members 
are stressed to 45 to 47 per cent. in excess of the “congested” limits. The 
greatest stresses on compression members are 26,800 Ibs. per sq. in.’ on a 
chord member and 25,800 Ibs. per sq. in. on a web member: At the same 
time some members are only stressed to 4,600 Ibs. per sq. in., and it is con- 
sidered that the 26 per cent. of increase in dead weight during construction 
is “largely ‘accounted ‘for by ‘metal “wasted'on thess 
members. R. 


11: Matter and Energy: a Revision, G. N. Lewis: (Phil. Mag. 16. pp. 705- 
717, Nov., 1908. Technology Quarterly, 21. pp. 212-225, June, 1908. »Contribu- 
tion from the Research Laborat. of Phys. Chem.)—Assume the conservation 
of energy, of mass, and of momentum. A black re in a beam of light 
experiences a pressure f; if V be the velocity of light, E the energy received, 
f=(dE/df/V. It will also acquire momentum M at the rate (dM/df)=/. 
Therefore dE/dM =V ; hence for the beam itself or any part of it E/M=V; 
i.e., something possessing mass probably moves with the velocity of light and 
has energy and momentum. Assume this conclusion to be correct; ‘then 
a body receiving radiation acquires this mass as well as the momentum 
and energy of the radiation, and it therefore increases in mass. Since 
M = mV, m being the mass in question, dM = Vdm ; whence dm = dE/V’ or 
1-111 x 10 gm. for every erg. A corresponding gain or loss of mass must 
accompany every gain or loss of any form of energy by a body, whatever the 
process by which energy is gained or lost. Assume that if a body lost all its 
energy it lost all its mass ; then m= E/V’, a result also reached by Einstein 
[Abstract No. 188 (1906)] from the electromagnetic theory, while Com- 
stock [Abstract No. 484 (1908)} has from electromagnetic theory deduced 
m == (4/8)E/V". The preceding equations give E = mV" instead of E== mV?/2 
for mass m moving with velocity V ; but we shall see that there is nio incon: 
sistency. Let us surrender the Newtonian axiom that mass ‘is 
of velocity ; a body gaining in kinetic energy then increases in mass, while 
some other system losing the same energy loses the same mass. A body with 


4 
(building materials, paper and textiles, general chemistry, and oil testing) is . 
also reviewed. F. R. 


momentum M is,.brought to rest in M seconds by a constant retarding force 
Of one dyne; dM =/, di. ; A body with ‘kinetic energy will travel E’ cm; 
before being brought to rest. by a iconstant. retarding force of one dyne ; 
dE =f .di=f.v,di, if the body. be moving with velocity Hence 
dE! =v.dM); but M:= mz, and m is to be treated as a variable; whence 
= But (supra), dE’ = V’.dm, whence V’.dm = mv .dv 
+ .dm;, This gives log m = — 4 log (1 —(v/V)*) + log mo, where log mp is the 
integration constant } whence m/m,==(1 — §*)-+, where B= v/V, the ratio of the 
velocity of the: body to the velocity of light, and mo is the limiting value of the 
mass when the velocity of the body, v, = 0, Under this equation, m/mp is very 
nearly equal to unity even for very high values of v, but becomes infinite when 
v== V, the velocity of light. ‘The fastest cannon ball could only gain a one- 
million-millionth part in weight through the kinetic energy imparted to it. For 
ordinary cases the Newtonian axioms therefore hold good ; but in negative 
particles emitted by radio-active substances we have velocities only a little 
less than’ that of light. Assume that the charge ¢ in these is constant, the 
variations of ¢/m. with the speed v must be due to variations in m; whence 
the values of m/me at the different velocities can be calculated from the equa- 
tion, m/mo = (1—")+. The observed results (Kaufmann) agree remarkably 
with the calculated in their trend... The variation of “electromagnetic mass ” 

with velocity) Thomson and Heaviside) leads on Abraham’s theory 


(electrons rigid spheres) to the equation m/m = log 


on Bucherer’s (electrons = spherical at rest, but contract in the direction of 
their motion and expand laterally, retaining the same volume) to the equation 
== (1 and on. Lorentz’s (electrons similar to Bucherer’s but not 
expanding laterally) to the equation = (1 — the same as the author's 
equation for ordinary mass. There is no need for the conception of an “ elec- 
tromagnetic mass” distinct from ordinary mass, if we give up assuming that 
the ordinary mass is independent of the velocity. From m — my = E’/V’ and 
= (1 — we get == mV*({1— (1 — the general forma forthe 
»/V this becomes E = 4mv’, the Newtonian equation . 
for.o == =1 and E= mV’, as in the equation for a beam of light above, 
But..now; in a, beam of light, whatever it is that travels, if it had any finite 
mass, mq when at rest, it would have infinite mass at velocity V ; therefore 
when at rest, or.even at a velocity by the smallest fraction less than that of 
light, ee has no, finite mass mo, no energy, no momentum, . It is therefore 
tter, in A mere ether drift, if light were due to 
,at velocity V, could in no way affect a beam of radia- 
It is, proposed to. show in 
tet 


Atomic F. Comstock. (Chem. News, 98.-pp. 178-179, Oct, 9, 
1908.)—-According to the-electrical theory of matter, which considers the 
atoms as systems composed of electric charges; the mass of a piece of matter 
is determined solely by, and is proportional to, the amount of electromag. 
netic energy which it:contains. It follows from this that the inertia or mass 
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is really a property of the energy stored up within the structure which defines 
the space relations of a piece of matter, and is not a property of the structure | 
itself; Hence the law of conservation of mass, which is probably only 
approximate, is in réality a corollary to the law of conservation of energy: 
Any loss of energy must therefore involve a diminution of mass. Thus, when 
a chemical reaction which liberates heat has taken place; when a body is 
is transformed into another substance, there must be a decrease in the total 
mass and hence in the weight. In the first two cases, however, the 

is too small to be detected, but in the last case the change should be appre- 
ciable and gives a ready explanation of the irregularities occurring in the 
table of atomic weights.: Finally, itis pointed out that, since gravity is pro- 
portional to mass, it would appear that gravitation must be considered as 
acting between quantities of confined energy and not between masses in any 
P. 


13. ‘Steady Motion of Liquids, W. McF, Orr. ‘Roy. Irish Acad, Proc, 
7. PP. 9-68, March, and pp. 69-188, Oct., 1907.)—A lengthy mathematical dis- 
cussion of the question of the stability or instability of the steady motions of a 
perfect liquid and of a viscous liquid. The first part deals entirely with perfect 
liquids. Cases of motion i in plane strata are first discussed. A brief outline is 
given of Rayleigh’s investigation of the fundamental free disturbances, 
reference being made to Kelvin’s objection and to Rayleigh’s reply thereto. 
Love's criticisms of these investigations are next considered. The solution 
obtained is examined and various conclusions drawn, It is pointed out that 
the co-existence of the stability or neutrality in the case of each of the funda. 
mental modes of disturbance, with what may be described as practical 
instability for others of a more general type, is quite in keeping with Fourier’s 
analysis ; that the question of the stability of a state of equilibrium isin reality 
decided by a potential-energy criterion ; and that the light thrown on the 
question by a knowledge of the reality of the “free periods” is only indirect. 
The flow in cylindrical strata, through a pipe whose section is a circle, or an 
annulus between two concentric circles, is next treated. Rayleigh’s discussion 
is again followed. The only case which is at all tractable is that in which 

e law of velocity in the steady motion is that appropriate to a viscous 

"aid in a complete circular pipe, and only for disturbances symmetrical 
about the axis. As in the case of plane strata, each fundamental mode 
involves slipping in the interior of the liquid and at the boundaries. A brief 
discussion is given of steady motion in cylindrical strata, rotating around a 
common axis, It is held that, as far as this investigation goes, no contradic- 
tion is. revealed between, theory and experiment, In the second paper the 
effect of viscosity..is discussed, following the works of Rayleigh and Kelvin. 
Finally, the method of Osborne Reynolds is applied to some special cases, and 

ical results are obtained which, differ from those obtained by Lorentz, 
Sharpe, and ethers,. These differences are discussed, It is pointed 
out that the general result obtained by all is that, up to a certain velocity, the 


and at other times to be unstable, the average resistance .on :the..whole 
now increasing more rapidly. than ;the, first power of the. velocity. ;. if, the 
wesistance is, approximately at least, pumartianssta. Be 


‘= 

MOUOn Stabdic, anc ne Valics aS LOC VELOCITY ; 
beyond this comes a region in which the motion attimes appears to be stable 
4 
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14. Formation of Centres of Gyration in Liquids at the Backof an Object in’ 
Motion. H. Bénard, (Comptes Rendas, 147. pp. 889-842, Nov. 9, 1908.)— 
The, author has observed, by means of a kinematographic arrangement, the 
movements of a liquid at the rear of a moving solid body partially immersed 
vertically therein, having a plane of symmetry at right angles to the direction 
of translation; and a,more or less acute angle in front. The vortices 
periodically separate themselves alternately from the right and from the left 
of the back swell which follows the solid, almost immediately arranging 
themselves in a double row, those on the right dextrogyrate, those on the left 
levogyrate, and at an equal distance apart, which is independent of the 
velocity of the solid body, but increases approximately as the square root of 
its transverse thickness, and in the same sense as the viscosity of the liquid, 
but more slowly. The speed of rotation diminishes with decreased 
of the solid body, and also with greater viscosity of the liquid. W. H. oo 


16. Effect of Friction om the Vibrations of @ Sphere filled with Liquid. 
R. Ladenburg. (Ann. d. Physik, 27. 1. pp. 157-185, Sept. 25, 1908. 
Physikal Inst. d. Univ., Breslau, Aug., 1908.)—Whilst the coefficient of 
viscosity has a definite value for any given liquid, the coefficient of external 
friction between liquid and solid has in nearly all cases examined an infinite 
value. Helmholtz and Piotrowski by observations of the period aud decre- 
ment of an oscillating glass vessel filled with water found that the decrement 
was lessened when the surface of the glass was silvered. Helmholtz then 
elaborated a theory in which the sliding coefficient, or ratio of the coefficients 
of external and internal friction, had a value greater than zero. Piotrowski's 
experiments gave the value 0°285 for water-gold. The value deduced for 
the coefficient of viscosity of water differed, however, by about 40 per cent. 
from the accepted value, and Whetham's experiments made in 1890 did not 
confirm the existence of the sliding coefficient. On repeating Piotrowski’s 
experiments with a hollow ball filled with water, making torsional vibrations 
about a vertical axis, it was found that silvering the inner surface produced 
no effect on the period and decrement. Helmholtz’s theory for infinitely 
great external friction was applied and the coefficient of viscosity of water 


thus determined, viz., 001065 at 17°5° C., agreed with that found by other 
observers. G. E. A, 


16. Studies of Atmospheric Vorlices. III. The Truncated Dumb-bell Vortex 
of the St. Louis, Mo., Tornado of May 27, 1896. F.H. Bigelow. (Monthly 
Weather Rev. 86. pp. 245-250, Aug., 1908.)}—The author analyses the records 
compiled by H.C. Frankenfield at the Weather Bureau station and by others. 
At the station the barometer was 29°25 in. at noon, temperature 78° F., 
29:22 in. and 84° at 2 p.m., 28-07 in. and 72° at 6 /p.in., 28°74 at 6-20 p.m. 
29°14 in. at 6°80 p.m., 29°05 in. and 67° at 7 p.m. ; the vortex was central about 
615 p.m. and passed west to east. In Lafayette Park, apparently in the 
centre of the track, the barometer went down to 26°65 in. The chief 
was done in the upper stories of buildings and at heights above 80 ft. ; the 
lower stratum was probably protected by the buildings. Owing to the great 
dimensions of the tornado enormous volumes of air seem to have been 
uplifted, 47 times as much as at Cottage City [see Abstract No. 752 (1908)]. 
The cause of the tornado was that a cold mass of air was carried over 
the stagnant air of the city. Instead of mixing with the cold sheet the warm 
air slid out horizontally 
-témperature contrast. 
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17. Air-resistance of Surfaces ‘Parallel to the Direction of Motion. A. 
Frank. (Zeitschr.’ Vereines Deutsch. Ing. 52. pp, 1522-1628,’ Sept) 19, 
1908.)—The pendulum employed in previous experiments [see | Abstract No. 
1008 (1906)}, has suspended from it an arrangement by means of which a’ 
variable number of parallel metal plates can be fixed to the lower end, the’ 
oscillations of the pendulum taking place only in the’ direction of the lengtti’ 
of the plates. The surface constant « for such plates is determined and is 
given by « = 0°575 — 448 + 1084,", where is the uniform distance betwee 
the plates in metres. The value of 8 varied from 0°008 to 0012. The air- 
resistance of airships is finally considered and the value 8°68)1*/g found for 
the resistance of the cylindrical surface. Further, a plane surface of length 
i metres, moving in still air parallel to its own plane, disturbs the air to a, 
distance of 0°0004 + //80 metres from it. Assuming that the total resistance 
depends on the mass of air set in motion, it is calculated that the resistance of. 
a cigar-shaped body is greater than that of a cylinder of equal volume by 
5°23 yv"/g, the ends of both bodies being similar ellipsoids, This isa much 
greater difference than that between the resistances of the side surfaces of 
the two bodies, and therefore the form of the long -cylinder: chosen: by 

to be the correct one. 

148. Motion of Air at Potsdam (1894-1900). O. Meissner. _(nuebeseacy 
Zeitschr. 25. pp. 400-409, Sept., 1908.}—The paper contains a complete 
discussion of the hourly tabulations of the Robinson cup anemometer at 
Potsdam for the years specified. The average monthly velocity shows a 
maximum, 6°28 m./sec. in Dec,, and a minimum, 4°86 m./sec. in May. From 
May to Aug, it scarcely changes ; it rises slowly from Aug. to Oct.'(5-15) and 
then more rapidly to the maximum ; in spring it shows a rapid decrease after 
March (5°88). The absolute extreme hourly velocity was 21°9 m./sec, (49 miles 
per hour). The average hourly velocity exhibits a small but well-marked 
semi-diurnal variation with maxima at 1 and 14 hours, and minima at 8 and 
19 hours. It may be represented by the formula, w= 545 + 07 sin 15 / 
— 8°5 cos 15h + 12°0 sin 80h + 10°9 cos 80h —4°9 sin 454 — 2-0 Cos 45h (— 1° 
sin 60h + 1-0 cos 60h), where w is in cm, per sec, and & indicates the hours 
from 0 (midnight) to 28. Tables are given for the monthly frequency 
winds from each of 16 directions, the greatest frequency being from west. 

The average velocity and “travel” from each of these 16 directions is also 
given. A comparison of hourly wind velocities with estimates on the 
Beaufort scale (0-12) leads to the formula W = 1-4 + 1:8B, W being measured 
in metres per sec. | 


28. pp. 695-696, Nov. 18, 1908.)—-The campus of the University of Colorado 
is at an altitude of 5,420 ft. ; another station on a mesa (fiat-topped hill), mile 
to the south, is at an elevation of 5,886 ft. Yet the nights are less cold on the 
mesa. In May, 1908, the mesa mean temperature was 26° F. higher than 
the campus, the mean minimum even 84° F. higher, and the daily range 
smaller. Thus the mesa, which forms part of the lower foot-hills, has a 
milder climate than the campus, which is on the plains, in general agree- 
ment with Hann’s rule that, in calm weather, the valleys. are’ colder than the 
surrounding mountains up to a certain height. ‘ The -importance: of ‘this 
W.'W. Robbins. citet ol} 
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20, A Calm Atmospheric Stratum, 8,000 or 4,000 ft, above Sea-level near 
Calcutta, C. Little, (Asiatic Soc. of Bengal, Proc., Feb., 1908. semeayae 9 
Zeitschr, 25. p, 427, Sept., 1908. Abstract.}—Pilot balloons, charged with 
coal gas or hydrogen, are watched, the elevation and azimuth and 
diam. being determined every 2 min. , Maximum heights of about 10,000 ft. 
were attained. Up to 4,000 ft. the wind is quite different, during the cold 


Studies tn Cloud Quervena. (Meteorolog. Zeitschr. 
25. pp. 488-458, Oct., 1908.}~The author deduces a number of 
principles ftom ‘a series of continuous observations of clouds. His main results 
are: (1) The development of cumulostratus (stratocumulus of the inter- 
national classification) from cumulus is an important factor in the formation 
of altocumuli. (2) Altostratus frequently consists of a double layer ; suggested 
name allostratss duplicatus. (8) Certain “caps” frequently ‘seen above or 
around large cumuli belong to the altocumulus level, and have no connection 
with thunder cirri. A sharp distinction should be drawn between these caps 
and the so-called false cirri, developed from cumulonimbus cloud. To the 
latter the adjective “false” is incorrectly applied, as the clouds are true 
ice clouds, as is shown by the formation of halos. (4) The development of 
aliocumulus castellatus is evidence of the existence of a region of steep 
temperature gradient in the middle regions of the atmosphere, a view which 
is supported by balloon observations. This cloud form has great value as an 
indication of approaching thunderstorms, (5) Most true cirrus clouds (in 
summer .in central Europe) are derived from cumulonimbus-like clouds 


R.G. K. L. 


22. Rainfall and Sea Temperature on the Togo Coast, (Meteorolog. Zeitschr. 
25. os pe: 468-465, Oct., 1908. From Mitteil. aus den Deutschen Schutzgebieten, 

1908.)—Rainfall observations at 21 stations for the year 1907 show a marked 
excess of fall at the coast stations compared with the long-period averages. 
The inland stations show a deficit. A comparison of the rainfall results for 
1906 and 1907, with observations of sea temperature at Lome, brings out 
a distinct connection between the two, low water-temperatures being associ- 
months. L = wel R. G. K. L. 
~ 28. Weather Elements ‘oa Bangalore, 1895-1906. J. Cook. (Mysore 
Meteorol. Mem. No. 2, 1908. Extract by J. Hann in Meteorolog. Zeitschr. 
25. pp. 472-478, Oct., 1908.)—Bangalore has a meteorological observatory of 
the first order, situated at 920 m. in latitude of about'18°.N. Hourly records 
are taken. Temperatures are recorded by instruménts ‘in three positions, 
which sometimes differ by several degrees. Hann converts and analyses the 


Q4. ‘Climate of Abbassiai near Cairo: J. Hana. (Meteorolog: Zeitschr. 
25. pp. 458-460, Oct., 1908.)—The author extracts B. F. B. Keeling’s “ Climate 
of | Abbassia,” published 1907, as well as. older: reports’ (1860 to 1898) from 
Abbasaia: and Heluan);and the reports of Austrian) observers.. ‘Keeling 
calculates the sensible temperature from temperature and relative humidity. 
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The latter is not so very low on average, 46 per cent, in May and June, but, 
may be exceedingly low. Rain comes. rarely, chiefly during the winter, with 
the fringes of Mediterranean storms or with thunderstorms. The mean annual 


t 25. Heat Conductivity of Snow. T, Okada, K. Abe, and J. Yamada. 
(Mathematico-Physical Soc., Toky5, Proc. 4, 19. pp. 885-889, Sept., 1908.)— 
After brief reference to results of other workers, the authors give an account 
of 8 sets of hourly observations of the temperature of snow at depths of 
5, 15, 25, and 85 cm. From these they deduce, by the Fourier-Poisson theory 
of the linear flow of heat, the conductivity and diffusivity of snow. The 
effect of density is small, as the range of densities worked with was small. 
The results are summarised in the formula D = 00089 + 0°00021/, where D is 
the diffusivity, ¢ the temperature in centigrade degrees. R. G. K. L, 


26, Apparent Seasonal Variations of Sea-level, H. Nagaoka. (Mathe- 
matico-Physical Soc., Tokyd, Proc. 4) 19. pp. 882-885, Sept., 1908.)—In 
comparisons of sea-level elevations, the sea-level of reference is not the level 
surface at the same temperature and air pressure, but that of mean tempera- 
ture and pressure. The effect of atmospheric ‘pressure is not merely 
statical. The temperature variations are very large in shallow inland seas 
and on the Pacific coast of Japan, and little is known about the temperature 
gradient with increase of depth. At Chéshi the maximum fluctuation of the 
sea-level may amount to more than 20 cm., and the variation of sea-level 
generally seems to follow that of surface temperature. The author discusses 


these features on general lines without giving figures, and points out that 
these fluctuations seem to be connected with Kimura’s small annual term 
in the latitude variation. During the different seasons the elevation and 
hemispheres. H. B. 


ia: the Theony of the. the Crust. 
F. R. Helmert. (Preuss. Akad. Wiss. Berlin, Sitz, Ber. 44. pp. 1058-1068, 
1908.)}—Many observations of the force of gravity, and its deviation from the 
normal have-been made in different regions of the earth’s surface since 1884, 
when the present writer published a memoir on the subject in the Berichte 
of the Prussian Academy. Nevertheless, his determination of the constant in 
that term of Clairaut’s formula which is proportional to the square of the sine 
of the latitude remains, he says, in substantial agreement with the results of 
later observations and with the works of Wiechert and G. Darwin, The 
differences im the calculated results of the observations were due to the 
disturbances of masses in the outer layers of the earth, although the effect 
of such was minimised by the introduction of the condensation method of 
calculation. He explains how the 1884 calculations were based on conditions 
approaching nearly to those of a uniform earth crust of 40 km. thickness. 
Then in 1001 followed observations, taken at the edges of continents, and 
others ‘in mid continetits, from which was deduced a difference in the force 
for the’two regions respectively. Such difference had been first recognised 
by the writer in 1884. Further observations were necessary of the force in 
mid-dcean, to which end the writer made two voyages, to Rio in 1901, and to 
the Indian Ocean, Red Sea, and Mediterranean in 1004-5. According te these 
and: other observations, the force of gravity at sea and far from land deviates 
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little from the normal. That it is also nearly constant over all hitherté 
éxplored portions of the earth’s surface justifies the doctrine of the “isostasy,” 
or equilibrium state, of the concentric shells forming the earth’s crust, the 
deviations being of a local or regional character. This leads to the con: 
céption of, underneath the actual surface, a level surface (Niveauflache) of 
equal pressure. This is in effect Pratt's hypothesis, which, according to the 
author, is in the main justified. The author then discusses the actual 
observed deviations of gravity from the normal in certain localities. On the 
sea-level we have 4g= g, — y,, in which g, is the observed value, and y, the 
normal value. In the reports of the Central Office of International Geodesy 
for 1900, 1908, and 1906 the quantity 0:0008086H is to be applied, not to the 
normal, but to the observed force, with reversed sign. This corresponds to 
the reduction of the observed value to the sea-level. The author considers 
that the disturbance of the ocean surface due to the condensation of external 
masses may be neglected, but the masses themselves exert a perceptible 
influence. to be increased by N, he gives 


the formula =; in which @D is the surface density 


to the internal masses which produce 
the disturbance at the sea-level, R is the earth’s radius, and 0,, the earth's 
mean density, 5°52. Assuming as usual 6 = 2-4, he gets D = 10°4g," + 2 8N. 
According to the observations, N can rarely be as great as 100 metres. He 
discusses separately the case of small islands in mid-ocean. Referring to his 
treatise of 1884, he attributes the apparently high values of g in such islands, 
as compared with continents, to a concentration of masses at a depth of 
21 km. For islands of very small area, the slope, or talas, has great influence. 
Exaiples are given of two of the Sandwich Islands, Later the author 
discusses modern observations in the Himalayas, Turkestan, Tibet, and 
other regions of Central Asia. It is remarkable that the deviation from the 
normal in these regions is to a great extent negative, which jis not to be 
éxplained in accordance with Pratt’s hypotheses. On the other hand, over 
a region extending from the British Isles to the Ural, a belt of 4,000 km. by 
1,000 km. wide, the deviation is positive. aud 


28. High Gaseous Velocities on Solar Surface. A, Schuster. (Nature, 
78. pp. 662-668, Oct. 29, 1908.)—Observations by Hale and others indicate 
the existence of gaseous masses on the solar surface moving with velocities 
up to 200 times the velocity of sound in hydrogen at the temperature of 
freezing water. It is suggested that, taking the absolute temperature of the 
sun as forty times that of freezing water, the observed velocities would 
become consistent with modern ideas of pressure motion only if the density 
of the gas were a thousand times less than that of hydrogen. This is very 
near the computed mass of the negative electron, and it is supposed therefore 
that the prominences and other features in which velocities of more than 
10 km. per.sec. are observed are composed to a preponderating extent of 
electrons in which gases are entangled to a sufficient degree to give the 
PoB, 


Eruptioe Prominences on the Solar Disc. P. Fox. 
98: pp. 258-258, Nov., 1908.)—In the course of routine spectroheliograph 
‘work especially brilliant points of the flocculi in the neighbourhood of sun- 
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spots have been noted both in calcium and hydrogen photographs, Further 
observations of the spectra of these features show the existence of strong 
teversals and distortion, all indicating that they are the bases of. eruptive 
prominences seen in projection on the disc, These eruptions are usually 
hear the outer boundary of the penumbra of the spot. If the spot is actively 
growing, eruptions are often found on the following edge; in the case. of 
complex spots, the eruptions generally occur between the leader and the 
following main spot. From the study of many such cases it is probable that 
the spot has its genesis in the prominence eruption. Several photographs 
are reproduced illustrating the relation of these phenomena, and incidentally 
the two | 


$0. Maghelic Field in G. E. Hale. Journ. 28. 

. §15-848, Nov., 1908. Contribution from the Mount Wilson Solar 
bservatory, No. 80.}—The discovery of vortices surrounding sun-spots was 
first made possible by the special spectroheliograms taken in hydrogen (H,) 
t [see Abstract No. 1586 (1908)]. These were discussed in connection 

th the known Zeeman-effect, and evidence was adduced to support the 
inference that the appearances photographed were really whirls of electrically 
charged particles [Abstract No. 1587 (1908)}. The present paper is on the 
same lines, but much more exhaustive, giving further evidence obtained from 
_agreat number of spectra recently obtained. An attempt was made to photo- 
graph the triplets into which the spectrum lines should be resolved when 
observed near the edge of the sun, the radiation then reaching us at right 
angles to the magnetic field. Tables are given comparing the separations 
of various lines in spark spectra and in laboratory spark spectra with dif- 
ferent field strengths, from which it is seen that in the case of iron the 
agreement is so close that it can hardly be the result of chance. From the 
iron lines the spot field appeared to be about 2,690 gauss. The question as 
to the field varying in strength radially is discussed, and this view receives 
support from the relative behaviour of the arc- and enhanced-lines of iron ; 
further work is necessary before the point can be decided. Cc. P. B. 


831. Upper Layer of Solar Aimosphere. HH. Deslandres. (Comptes 
Rendus, 147. pp. 1016-1028, Nov. 80, 1908.)— During the past year the 
observers at Meudon have succeeded in registering the complete area of 
the upper layer of the sun’s atmosphere. Previous attempts have. been 
unsuccessful owing to the difficulty of excluding radiations emitted by 
lower layers which are of greater brilliancy. By means of a special type 
of spectroheliograph, having three slits and great dispersion, the fine central 
ray K; has been isolated from Ky, and the discs thus obtained give details 
of the structure of the outermost layers of least density. During the latter 
part of the autumn good weather has enabled the author to obtain a good 
series of images extending over four, rotations of the sun, so that most 
interesting comparisons may be made of the life history of the various 
features, Very remarkable features appear on the plates, chief of which 
‘are sharply defined long filaments, which seem to be situated along 
‘alignments for considerable periods. The author significantly suggests that 
these markings may have some cir» to the fine canali which have caused 
— 
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Thé Planetary’ Rotation Problem: ‘©. V. Li ‘Chartier, (Ark.!fér 
Mat: Astron: och Fysik, Stockholm, Vol. 4. No. 27. pp. 1414, 1908.)-+The 
problem here mathematically treated is that of the rotation’ of a planet 
moving in a fixed plane about the sun, and disturbed in its: rotational motion 
by the sun’s attraction. It is assumed that the planet’s orbit is a circle, and 
that two of its principal moments of inertia are equal.» The calculations lead 
to the deductions : (1) The éarth’s rotation period, so far as the sun's influ- 
ence is concerned, must always lie between the values 23h. 56m. and 24h. 4m, 
sidereal time, (2) The angle ® between the central axis and the z-axis fixed 
in the earth can never exceed 4°2. (8) The obliquity « of the ecliptic, how- 
ever, can have any value between —90° and +90°. In the subsequent work, 
the angle 6 between the central axis and the axis of figure is taken as zero, 
A formula is finally arrived at containing the principal terms of the disturb- 
ance, For the earth the formula becomes = + 15’ — 1268 sin 2d, 
¥ being a constant, ¢ the time in tropical years, and A the sun’s longitude 
from the planet. For the other large planets calculation of the numerical 
coefficients of / and sin 2 gives the following values : Mars 6’-821, 0-946 ; 
Jupiter 0-998, 1051; Saturn 0-227, 0-681. In, the case of Uranus and 
Neptune the values of the ellipticity and time of rotation are too imperfectly 
known to allow of a conclusion as to the motion of the equatorial planes, 
As regards ¢, the, obliquity, it will be shown in a later paper that the 
equatorial planes of Uranus and Neptune very probably coincide with the 
orbital planes of their satellites. 


83, Changes in Comet Morchouse, 1908. E. E. Barnard. (Astrophys. 
Journ. 28, pp. 292-299, Nov., 1908.)—During its apparition in the northern 
hemisphere this comet exhibited most remarkable activity, changing in form 
every hour. Owing to its high northern declination exposures could be made 
throughout the night at intervals of a few hours, so that a complete history 
of the various phases has been obtained, The general tendency of the comet 
has been to produce a tail by a steady outflow of various streams of matter, 
but on several occasions great masses were thrown off which could be 
followed outward from the comet for several days before they were finally 
dissipated into space. The changes on Sept. 80, Oct. 1, and Oct. 15 are 
specially interesting, and the two former are illustrated in the article. 
Attention is drawn to the importance of obtaining photographs at short 
intervals during the whole period of visibility of comets showing traces of 
activity, so that the intermediate changes may be thoroughly investigated. 
Baldet and F. Quénisset. (Comptes Rendus, 147. pp. 1088~1036, Nov. 80, 
1908.)—From Sept. 17-Nov. 6, 1908, 96 photographs of the comet have been 
obtained at the Juvisy Observatory, with six cameras of different focus and 
intensity. Two photographs are reproduced, illustrating the remarkable 
changes that occurred on Oct. 15 and 16, 1908. F. Quénisset. (Soc. 
Astronom. de France, Bull. Nov., 1908. Nature, 79. p. 80. Nov. 19, 1908. 
Abstract,)}— Description of photographs of comet taken during Sept. and Oct,, 
showing rapid changes of form. H. Deslandres and J. Bosler, (Comptes 
‘Rendus, 147. pp. 951-954, Nov. 28, 1908.)—Photographs of the spectrum. of 
this comiet have been obtained at the Meudon Observatory with both prismatic 
camera and slit spectrograph [see above]: The present paper gives the 
results obtained from an examination of the slit spectrograms. ' It was found 
that the radiations given by the tail show different inclinations, in some cases 
‘as much as’8°. Other peculiarities suggest that part of the cometary matter 
‘is rotating. [See also Abstract No. 1914 (1908).] Cc. P.'B. 
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shown that the exposure-time required for stellar spectra under average 
atmospheric conditions is almost inversely proportional to the slit-width until 
this reaches at least 0:075 mm. [Abstract No, 902 (1908)]. applying this 
to determinations of radial velocity, there are three .ways in. which an in- 
crease of. slit-width may, lead to loss of accuracy : (a) By the. decrease in 
purity and consequent difficulty of identification, of lines and determination 
of the blended wave-lengths ; (6) by increased diffuseness and breadth of the 
spectral lines and consequent probable increase of errors of measurement; 
(c) by systematic displacements of the lines as a whole with resulting error in 
the velocity, due to asymmetric position of the’ star image within ‘the ‘slit- 
Expérimental spectrograms of 8 Orionis with various slit-widths 

and three degrees of dispersion were made, and the results show that with 
proper dispersion a considerable slit-width may be used without seriously 
the determinations of wavelength C. P. B. 


85, Spectroscopic Binary Orionis. Plaskett. (Asttophys. Journ, 
28. pp. 266-278, Nov., 1908.)—This star was first announced as a spectroscopic 
binary by Frost and Adams in 1908 [Abstract No. 485 (1904)], and has been 
under observation at Ottawa since Nov., 1907, forty spectrograms having been 
secured with the single-prism instrument (linear dispersion at H, 802 
tenth-metres per mm.). The star is of the Helium type with very broad, 
diffuse lines, rendering the measurements difficult, so that the probable error 
is about + 68 km., but as the lines are in general symmetrical it is easier than 
the star « Orionis [Abstract No. 1078 (1908)], A period of 252588 days is 
highest known for this type of binary. et | C, P. B. . 


36, Unusyal Metcoric Fail. Elihu Thomson. (Science, 28, pp. 516-517, 
Oct. 16, 1908.)}—There was a remarkable fall of meteoric masses on Sept. 17, 
1908, in the vicinity of Swampscott, Mass., U.S.A., at about a quarter past 
seven in the evening. A large part of the meteor is reported to have fallen 
into Boston Harbour. To the writer it appeared as a brilliant body descend- 
ing rapidly and almost vertically from overhead. The light. appeared of 
a pure greenish-blue, and gave the impression of actual combustion in addition 
to incandescence due to air friction. c.P. B. 
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87. Mercurial Bavograph of High Precision. C. F. Marvin. as 
Weather Rev. 86. pp. 807-818, Sept., 1908.)—Describes the construction and use of 
the author’s mechanically recording compensated siphon barograph. ; 


88. Deformation and Strength of Flat Plates. C. Bach. (Zeitschr. Vereines 
Deutsch. Ing: 6% pp. 1761-1789, Nov. 7; and pp. 1876-1881, Nov. 21, 1908.)—Gives 
detailed results of tests of two square and two rectangular flat plates under fluid 
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94. Accutacy of elocity ic J. Plaskett. ; 
trophys. Journ, 28, pp. 259-2965, Nov., 1908.)—Previous investigations have 
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Experiments necessary. M, Brillouin. (Comptes 
147, pp. 4 918-920, Nov. 16, 1908.)—The author points out the directions in 
which further experiments are wanted regarding the movements of planes through 
fiuids. | C. A. B. 


 &l, Meteorology of Rikitea, Island of Manga Reva, Low Islands. (Meteorolog. 
Zeitschr. 25. pp. 471-472, Oct., 1908. Extract by J. Hann from the Annales du 
Bureau Central Méteorol., 1908, and the Annuaire of the French Meteorol. Soc., 
based on the observations of L. Seurat and C. Dufour.}—The island belongs to 


H. B. 


F. Bordas and Touplain. (Comptes Rendus, 147. pp. 591-594, Oct. 5, 1908.)— 


phen E. C. C. B, 


_ 48. Determination of Latitude and Time. P. Stoenesco-Dunare. (Annal. 
Scientifiques de I’Univ. de Jassy, 5. pp. 66-79, 1908.)}—Development of survey method 


_ 44. Variation of Latitude. W, Ebert. (Journ. de vr 7. pp. 773-786, 
Oct., 1908,)—General discussion of the dynamical theory of terrestrial latitude varia- 
tion, with illustrations of the curves showing results for the two periods (18900— 
1899-8) and (1899-9—1905-0). C. P. B. 


45, Determinations of Latitude made in Sakhalin. K. Hirayama. (Mathe- 
matico-Physical Soc., Toky6, Proc. 4. 16. pp. 829-886, May, 1908.)}—An account of 


the determinations made by the members of the Russo-Japanese Boundary 
Commissions in 1906 and 1907. 


- 46. Electrical Registration of Seismometric Observations. B. Galitzin. 
{Golicyn]}. (Acad. Sci. St. Pétersbourg, Bull. 16. pp. 1223-1238, Nov. 15, 1908.)— 
By the measurement of the induced currents produced by the motion of a small freely 

permanent magnet with a delicate galvanometer a method is being 
devised. for the registration of small seismometer movements. [Compare Abstract 
No. 903 (1908). } Cc. P. B. 


47. The Infinite Universe. C. V. L. Charlier. (Ark, fr Mat. Astron. och 
Fysik, Stockholm, Vol. 4. No. 24. pp. 1-15, 1908.)—Analysis of the supposed relations 
between the different types of bodies in the universe with regard to their distribution 
in space. Cc. P. B. 


48. Refraction of Fupiter's Atmosphere. Chevalier. (Astronom. Nachr., 
No, 4272. Nature, 79. p. 143, Dec, 3, 1908. Abstract.)—Observations of a star 
occulted by Jupiter, showing deflection of star’s apparent path when near the 
planet. 


C. P. B. 


49, Rotation of Mercury and Venus. C. V. L. Charlier. (Ark. fir Mat. 
Astron. och Fysik, Stockholm, Vol. 4. No, 28. pp. 1-19, 1908,)—Analytical discussion 


| 80. Motion of Minor Planets. F. J. Linders. (Ark, for Mat. Astron. och 
Fysik, Stockholm, Vol. 4. No. 20. pp. 1-29, 1908.)—Investigation of the stability of 
the motion of the asteroids under solar and planetary attraction. CrP. B, 
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51. Device to Aid in Explanation of Interference Phenomena. F. 
Wright. (Amer. Journ. Sci. 26. p. 586, Dec., 1908.)}—A brass rod is divided 
into three parts which can revolve separately about the common axis, and 
thin transparent celluloid plates are inserted into longitudinal slits in each 
section to represent the planes of vibration of light-waves at the various 


stages of their course through polariser, specimen, and analyser. nef 


52. Optical Dispersion. Formule: R. C. Macilaurin. (Roy. Bees, 
Ser. A. 81. pp. 867-877, Nov. 9, 1908.)}—In the half-century that elapsed from 
the time when Cauchy published his memoirs on dispersion, the only 
measurements of refractive indices that were available for the test of any 
theory were confined to the neighbourhood of the visible spectrum. They 
extended from somewhat beyond 02,4 to about 0°8 g, i.¢., over a range of two 
octaves. In this range the variation of refractive index for most substances is 
small, and it is not surprising that, by,a proper adjustment of constants, a 
variety of different formula may be made to fit the experimental facts. More 
recently, however, the range of observations has been immensely extended, 
so that we now have a large number of determinations of refractive indices 
for various wave-lengths extending from less than 02, to 228. With a 
knowledge extending. over this range of about seven octaves, there is more 
hope of testing the merits of different dispersion formule. Accordingly, 
when, in 1879, Mouton made the first considerable extension in the direction 
of great wave-lengths, he found that, with the same number of constants, the 
formula of Briot represented the facts much better than did the older one of 
Cauchy, and the same result was reached by Langley in 1884 and 1886. The 
still more extended observations of Paschen, Rubens, E. F. Nichols, and A, 
Trowbridge, from 1892 to 1897, have shown that Sellmeicr’s formula— — 


the observed values of the refractive indices over the whole range of the 
experiments. But the author feels that there are various doubts and difficulties 
connected with the development of this formula from a sound dynamical basis 
in any of the various forms of its presentation, whether we follow directly the 
arguments of Sellmeier, Ketteler, Helmholtz or Kelvin, or express their ideas 
in the language of electron theory as Drude and.others have done. Apart, 
however, from difficulties as to the exact character of the relation between 
ether and matter, and doubts as to the validity of certain dynamical principles 
employed. in its evolution, the Sellmeier formula is open to two serious objec- 
tions: (1) When the wave-length is indefinitely increased, the formula gives 
n’ == K, so that, on the electromagnetic theory of light, K should be the 
dielectric constant of the medium, The values of K, determined by. the 
Sellmeier formula from the observations of refractive.indices by Rubens 

Nichols, are 6°09, 4°58, 5°18, and 4°55 for fluorite, quartz, rock salt, and, sylyin 
petals and the slightly different observations of the other physicists 


VOL. XII. 


Pad 
> 
4 
o 
ipl 
aS 
‘ 
* 


18 : SCIENCE ABSTRACTS. 


There is not so good an agreement amongst different direct determinations of 
the dielectric constant.. As the means of various such experiments the author 
finds respectively 6°8, 4°68, 5°98, and 4°94 for the four substances in question, 
the differences from the optically derived values being all in the same direction. 
(2) A more serious discrepancy reveals itself on comparing the calculated 
sh es Of As and the observed positions of the absorption bands of different 
uae According to theory, the absorption band should be found very 
ough not coincident with it. The values of dy, calculated from the 
rashes to fit in with the experimental determinations of refractive indices by 
Nichols, ‘Rubens, and Paschen for rock salt, sylvin, and fluorite are 56°12, 
‘Ql, and 85°47 respectively, whereas the absorption bands were found at 
1-2, 61:1, and 28-7. Here, again, thé differences are all in the same direction, 
but of an order quite beyond the limits of experimental error. It must be 
noted also that the formula involves the square of As, so that the observed and 
computed values are still more, discrepant. | After carefully considering the 
which leads to the formula wre 


mere, taking Langley's experimental results for rock salt, the problem is to 
‘the six constants, K, a, 43, 42, ¢, and q, from the formula above, 

pping at the third term on the right side. 
led to the following values 


= 000191605 = 688816 
| == 012652 wid Atiw: Ay == 513 


author finds a striking agreement between theory and experiment, the figures 
being usually the same to the fifth significant. figure in seventy observa- 
tions extending over nearly six octaves. The formula in question also 

with experiment in indicating absorption bands in the neighbourhood 
of 0°12, and of 51°8,, and in suggesting a dielectric constant of 5°9 which is 
about: the mean,of the best determinations.. For fluorite, using Paschen’s 
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current from a large induction coil wasemployed. In that spectrum horizontal 
interference fringes were generated by using a Jamin interferential refractor, 
and one of the two rays was sent between the Jamin mirrors through a 
Geissler tube filled with hydrogen at about 4 mm. pressure. When this tube 
was put in series with the capillary tube, the interference fringes at both sides 
close to the red hydrogen linc (H.) suddenly changed their direction, showing 
ditectly the anomalous course of the refractive index near the “ absorption 
line.” By measuring the max. variation of the refractive index (8.x 107") and 
the breadth of the H, ‘line (2-8 A.U.), the authors found, according to. the 
Drude-Voigt theory of dispersion, that the ratio of the number of “electrons 
of dispersion” to that of molecules of hydrogen is only about 1 to 50,000; and 
that the damping-constant, measured in wave-lengths, is of the order 2-8 A.U. 
Anomalous dispersion ‘at the other hydrogen lines, which is expected to be 
much smaller than that at'the H, line, on account of the smaller absorption, 
was not detected: The authors conclude that their experiments show that it 
is not possible to explain the dispersion of luminous hydrogen by the existence 
of one ¢lass of ‘electrons only, as in the case of non-luminous hydrogen ; it is 
necessary to introduce new “electrons of dispersion,” and the frequencies of 
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Oltramicroscopic Investigations. J. Reissig. (anit, Physik; 
pp. 186-212, Sept.'25, 1908.) —In ‘connection with the work of Siedentopf and 
Zsigmondy on the size of tltramicroscopic particles a series of investigations 
has been made on colloidal solutions of brown tellurium, selenium, silver, and 
red and blue gold. The linear dintensions of the particles in these solutions 

given as calculated from the number of particles found in a given volume. 
the be by the ultra-microscope is not proportional to 
the content of dissolved substarice, as all the particles become visiblé only 
in dilute solutions ; the number of visible particles is also proportional to the 
intensity of the light. The lattér’half of the paper deals with the more purely 
chemical properties of the solutions, GEA. 


85; Tlumination due to Diffusing Bordoni. (Atti dell’ 
Ital. 12. pp. 265-290, March-April, 1908.)—After discussing the 
we Of irregitar reflection to Lambert, Angstrom, and Lommel, the 
author chooses that of Lambert for calculating the illumination at points near 
to’ a plane’ surface’ of finite size, since ‘the ‘three laws lead to equally. in- 
accurate reéults for large angles of incidence and reflection, and that of 
Lambert is the simplest of the three and leads to a fairly close approximation 
when limited ‘to small angles. ‘The illumination at a point due to a plane 
surface is calculated in various cases, in terms of the intensity of the incident 
illumination, the coefficient of diffusion of the surface, and the position and 
boundary of the surface, as given by various co-ordinates. The effect of 
répeated réflection by two or more surfaces is described, and tables for the 
Various values of tha color dinates ste given: 


of ‘Series Spectra. W: Ritz. 937-248, 
Oct., 1908.)—A farther communication on the author's new serié¢s formula. 
[See Abstract’ No. 1619 (1908)}. ‘It’ is shown how from the known spectral 
series of an'tlement may be derived new series which represent 
withdut the itidlusion of any 'néw constant; nearly all of the series and dines 


by Lenafd, Bergniann, Saunders, and others. ‘The new 
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principle of combination also finds application to other spectra, particularly 
to helium and the alkaline earths, Closer relationships to the atomic weight 
than have hitherto. been known are also furnished. In a recent paper 
[Abstract No. 914 (1908)] Ritz has shown that there are systems of the 
simplest sort of which the energy is purely electromagnetic and which 
conform to Balmer’s formula, the laws of series and the analogous Zeeman- 
effect, &c.. The vibration » = N (1/4 —1/m’) is produced by the magnetic 
field of (m—2) elementary magnets turned towards each other, which are 
identical among themselves : in addition to this magnetic series the electron 
is subjdct to only: rigid combinations. Similar facts hold good for other 
spectra. Higher numbers of the order thus correspond in a certain degree 
with higher magnetic polymerisations, which constantly become less stable, so 
that the lines become broader with an increasing number of the order, and 
also become constantly weaker. Violent motions, such as occur in an electric 
spark, are also unfavourable to stability, whence the series in the spark cease at 
lowet numbers of the order than in the arcs. The magnetic field in an atom 
may be regarded in all spectra as produced by two poles of opposite sign, 
which separately may occupy different positions in the atom. In the case of 

these points lie at equal distances on a straight line. In any 
combination formula each of the terms represents the influence of one pole, 
and the possible positions of the separate poles permit the most varied 
combinations of the poles in pairs. As to a certain minimum prescribed in 
the number of the order m—which occurs in the case of no known processes 
of vibration—this mode of representation only affirms that the magnet poles 
are held by the structure of the atom at a certain minimum distance from the 
electron vibrating within an atom, an idea which is quite plausible. A. W, 


57..Optical Centre of Gravity of the Light Source in Polarimetry. O. 
Schénrock,... (Zeitschr. Vereines Deutsch. Zucker-Industrie, 57. pp. 217-224, 
1907.}--Bates stated that the optical centre of gravity is dependent upon the 
rotation-dispersion [see Abstract No. 808 (1904)]., This the author shows to 
be wrong; he proves that the optical centre of Coes is independent of the 
rotation dispersion of the substance ‘which is being examined, whether this 
dispersion be. or anomalous. BCC B. 


58. Origin of Spectra. A. Eagle. (Nature, 79. p: 68, Nov. 19, 1908.)— 
The author here discusses the work of Ladenburg and Loria [see Abstract 
No. 58 (1909)]. The, observation of the anomalous dispersion of luminons 
hydrogen in the neighbourhood of the H, line and the known absence of the 
phenomena in ordinary hydrogen show conclusively that the spectrum lines 
of a substance are not free periods of the atoms in their normal state, but 
only of those systems produced somehow by the agency which gives rise to 
the spectra. Ladenburg and Loria remark that the anomalous dispersion in 
the neighbourhood of the other lines of the hydrogen series is expected to be 
much smaller than that at the H, line. Similar results for sodium have 
already been obtained by Wood for the principal series. Considering these 
results it seems probable that the different series of lines in a spectrum are pro- 
daced by entirely different vibrating systems; while any system possibly only 
emits one line at a time of its own particular series, depending on the manner in 
which it has been struck, It is evident that the different vibrating systems 

nature of the electrical discharge producing the spectra, and hence the 
variation of the spectra under different conditions. An extension of the work 
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of Ladenburg and Loria is desirable, for by examining every line in the 
spectrum of an element we could, for instance, say whether a line was faint 
because Very few systems were cmitting it, or whether its faintness must be 

A. Eagle. (Astrophys. Journ. 28. pp. 284-291, Nov., 1908.}—This is a com- 
plete analytical determination of the conditions for producing a normal scale 
spectrum from a prismatic spectrum, in which latter the lines’ are crowded 
closer towards the red in terms of wave-lengths. ‘To do this all that is found 
necessary is to incline the negative bearing the prismatic spectrum so that its 
less refrangible or red end is nearer the lens, and the enlarging board is 
inclined also at a suitable angle. The proper angles for any case are com- 
puted by a simple formula which is devised in the paper, and a worked 

Cc. P. B. 


60. Electric Furnace Spectra of Titanium and Venatinin, A. s. King. 
(Astrophys. Journ, 28, pp. 300-814, Nov., 1908.. Contribution from the 
Mt. Wilson Solar Observatory.)—In continuation of a series of investigations 
on sun-spot spectra, an electric furnace has been specially built for the Solar 
Observatory at Mount Wilson, so that the more refractory elements could be 

ised without any other agent than heat. The furnace is of the resistance- 
tube pattern, of constant resistance, the various temperatures being regulated 
by variations of the terminal voltage. Tubes of Acheson graphite have, up 
to the present, given most satisfactory results. Current is used from a 50-kw. 
transformer with primary voltage of 2,000; giving either 5, 10, 20, or 30 volts 
to the furnace. Measurements of temperature were made with a Wanner 
pyrometer, ranging from 1,700°C. to 8,015°C. The spectra have been 
photographed with a Littrow spectrograph of 18 ft. focus, using the first 
order of a plane grating with 14,438 lines to the inch. Tables are given 
showing the lines present in the furnace spectra of Ti and V from 
44200-5500. Cc. P. B. 


Connection between Band and Line Spectra of the same Metallic Elements. 
w. N. Hartley. (Roy. Dublin Soc., Trans. 9. pp. 85-188, Oct. 1, 1908,)— 
An exhaustive investigation into the production of band and line spectra in 
the flame. Both are proved to be due to the atoms in the cases of Pb, Sb, 
Bi, Sa, Zn, Cd, Cu, Ag; and Au. The first part of the paper .is mainly con- 
cerned with quantitative relations, Ashless filter papers impregnated with 
definite quantities of solutions of the various salts were introduced into the 
flame and the spectra examined. The second part deals more with the 
connection between band and line spectra of the same element. The author 
points out that it is unquestionable that arc and spark lines are caused by the. 
largely. increased amount of energy over that available in the flame, and 
assuming that this excess is in part added to the atom it is conceivable that 
the components of the atom are thrown into a different mode of vibration. 
This view would lead one to expect that different groups of elements, accord- 
ing to their chemical properties, would acquire different quantities of energy, 
and individual elements belonging to the same group would show. gradational 
differences in this respect... The evidence of this would be that different 
groups would exhibit line spectra with greater or less facility ; and elements 
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differ in the number of linés in their spectra or in the proportion\of lines to 
bands. This is exactly in accordance with observation in at least 40 out of 
44 elements, ‘In the paper the characteristic flame spectra have, been 
tabulated, and the following facts ‘are’ noted :. The facility with which; the 
alkali metals give line spectra and with which the alkaline earth me metals yield 
band spectra;with few lines, The elements in. groups 8, 4, 5, and 6 of the 


periodic. table exhibit scarcely any but, continuous spectra in the. 
while ‘the corresponding arc and spark spectra are very complex. Each 
of the sub-groups contains as a rule three elements which yield 

flame spectra with either lines or bands preponderating. The author there-. 
fore concludes that the metallic elements with monatomic molecules which 
exhibit both a line and band spectrum cana, exist in two different conditions, 
the difference being in the larger amount of energy associated with the atom. 
giving a line spectrum, The acquisition of energy by the primitive or normal 
atom arises from its chemical properties and.from the excess of energy, 


62. Series the’ of A. (Astropliys.’ 
Journ. 28. pp. 223-228, Oct., 1908:)}—The author has photographed the Ba 
spectrum between \'= 8000 and = 1900, and’ has observed the first’and 
sécond subordinate series of'triplets: Certain lines are still missing, but they 
are very faint, anid in Certain Cases they‘ coincide with other strong lines. ‘For 
the first series formula of Ritz’s type gives very 
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least*one series and probably two: These are present in Ba also, but ‘the 
(Roy. Soc:, Phil. Trans. ‘Ser. A. 209: pp. 47-70, Nov: 6,'1908. Roy. Soc.,’ Proc: 


added to increase the volatility.' The arc-flame was produced by using large 
quantities of ‘the silicates or of NaCl. There are two distinct sets of lines in 
the spectrum.’ One of these sets Corresponds to the enhanced lines of other 
elements, although they strongly appear in the arc*spectrum, but they are 
much weaker inthe arc-flame. These lines occur as’ relatively strong Fraun: 
hofer lines ; they are weakened in the sun-spot spéctruth and occur as 

level lines in the chromosphere. The set ob thude ate 
in the arc-flame and they are freely represented in the Fraunhofer spectrum } 
the stronger fines are prominent in sun-spot spectra, anid they have'not been. 


Tansietred tO it in the fame Or arc, Over thal which is necessary to liberate 
| the atom from its compounds. E. C. C. B. 
| Ser. A. 81: pp. 885-886, Nov. 9, 1908. Abstract.)}—A complete study of the are 
and arc-flame spectra ‘of ‘Sc. The oxide was employed and fed into the are 
between carbon poles; a small quantity of sodiam or potassium silicate being 


observed in the spectrum -of the chromospheré., Fables ate: giveri) of; the 
wavelengths of the lines and also of: the flutings.. These fintings are.in. all 
Stal oc). Dar on 

snd (Accad. Lincei, Atti, 17. pp. 428-482, Nov. 8, 1908,)+- 
The authors have examined: the emission spectra S, Se; Te, P,,As, and. Sb, 
when lieated above their boiling-points in tubes of quartz, in the upper: pact 
of which a current of CO, is maintained. Sulphur: gives a blue! light and'a 
continnous spectrum. Selenium yields a yellow vapour, which becomes 


tinctly visible. The yellow vapour rad tellurium becomes green with increase 
of temperature, and then bluish; and its spectrum shows more bands “even 
than that of selenium. ‘The results with phosphorus! and arséni¢ aré,less 
distinct; the spectra obtained being very feeble, and. no’ bands ,.could be 
detected. At about 1,400° the emission spectrum of antimony is almost 
continuous, ‘but shows brilliant bands. In the groups S,. Se, ‘Te;,.and, P, As, 
Sb, band spectra and greater Juminosity are more ‘easily obtained with the 
elements of higher atomic weight. The phenomenon of variable dissociation 
is not sufficient per se to P, and As, all 
(ts Cine. ari! 
65. Spectral. Analysis of Glow-light in LF, Himatedt and 
H. v. Dechend. (Phys. Zeitschr. 9..pp. 852-858, Dec..1, 1908,)--Platinum 
points a few cm. apart were used for the discharge, which was maintained’ by 
an influence machine. The light was then analysed by a quartz spectro- 
graph. The following gases wefe dealt with : O, Cl) N, H, HOl, CH, ‘Air, 
NO, CO, and CO, ‘© and Cl gave elementary line-spectra with strong 
continuous spectrum, N gave the first band spectrum. The coi gases 
all suffered decomposition. HCl showed chiefly the strong’C! lines, also: the 
H lines and an underground of continuous spectrum, CH, gave H lines and 
NO showed the first band spectrum of N. Air gave;the 
same spectrum. ve lines and CO, bands. The paper is illistrated by 
photographs showing H, and N. [Se¢ also ‘Abstract 
66. oy Vapours of Benzene ated ‘its' and of 
W.N. Hartley. (Roy. Sod); Phil) Trans, Ser. A.'208, 
pp: 476~628; Oct: 26,1908. Abstracts in Roy, Soc.,Proc, ‘Seri A. 80: 162+ 
165, March 6; 1908: Chem. News, 97. pp. 97-08; Feb. 28; 1908.}—The’ author 
has made‘a most exhaustive stndy of the absorption spéctra of the vapours o€ 
benzene; toltiene, ethylbenzene, the three xylenes} and The 
source of light was the electric spark between Od electrodes, and the vapoiw 
was enclosed in or conducted by an air current through a tube of bronze-or 
glass’ provided with quartz ends. Fell measureinents and photograptis ‘are 
given in! the paper, the gh 
of agile Field upow Selective Absorption 
‘and Flworescence Spectra, ‘H.du Bois and Gi Jv Elias)’ 
27.2. 288-800, ‘Oct: 15, 2908. Front! the’ Bosscha‘| 
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reddish as the temperature rises; and at the point when the quartz, softens 
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exhaustive study of the influence of temperature and a powerful magnetic 
field upon the absorption and fluorescence spectra of a great number of sub- 
stances belonging to the authors’ first, third, fifth, and seventh paramagnetic 
series. They find in general that the Zeeman-effect is not independent of 
temperature and the nature of the anion. The Zeeman-effect is especially 
evidenced in the case of crystallised dilute solid solutions such as precious 
stones and certain rare minerals. The values of da/)’ vary considerably, but 
are of the order 10— cm. for fields of 40 kilogauss. Several double salts of 
Cr and K show at —180° a broadening of the bands in strong fields; The red 
absorption bands of the ruby are split into triplets or quadruplets according 
to the orientation. The corresponding fluorescence bands behave in exactly 
the same manner. The salts of the rare earths, especially the nitrates, give 


Contribution to the Kaowledge: of Luminescence; J. de Kowalski. 
(Acad. Sci. Cracovie, Bull. No. 8. pp. 649-764, Oct., 1908.)—The author deals 
with the whole phenomenon of luminescence, and conceives of the existence, 
first, of an electronogenic system which is defined as a system of electrons of 
which one at least is very near the limits of stable dynamic equilibrium, The 
acceptance of a very small amount of kinetic energy will be sufficient to 
cause the limit electrons to fly out from the system. Secondly, he conceives 
of a luminophore which is a system of electrons in stable dynamic equili- 
brium with no electrons near the limit of stability. These. two conceptions 
the author employs to explain various phenomena—for example, the lumines- 
eencé under Réntgen rays, &c., would be due to the electronogens shooting 
off electrons, the energy of 
that is canned: E. C. C, B. 


69, Secondary y-Radiation. . J. P, V. Madsen, (Roy. Soc. of South 
Australia, Trans. 82. (pp. 1-80], 1908 ; also Nature, 79. pp. 67-68, Nov. 19, 
1908,)—Experiments by Bragg and the author upon the secondary radiation 
which proceeds from matter through which y-rays are allowed to pass, taken 
im conjunction with a similar result obtained by Cooksey for Réntgen rays, 
support the theory of the material nature of Réntgen and of y-rays originally 
advanced by Bragg. The modification of the ether-pulse theory recently 
advanced by Thomson may possibly furnish a partial explanation of these 
effects, but in the light of some experiments recently carried opt by the 
author upon the secondary y-rays, even this modification seems quite in- 
sufficient. A summary of the results of these experiments is given below. 
(1) The y-rays of Ra, and probably of Th, appear to consist of two distinct 
homogeneous bundles, the value of \/4 (where A is the absorption coefficieut 
and 4 the density of the material) for the soft set being approximately four 
times that for the hard. (2) For each set of rays the value of A/4 is constant 
and practically independent of the nature of the absorbing material with 
which A is measured, provided that in the case of the soft rays secondary 
effects. be excluded. (8) Secondary. y-radiation appears on both sides of 
a plate which is penetrated by a stream of y-rays. There exists a marked 
lack of symmetry between the amount of secondary radiation which proceeds 
from the two sides. (4) A lack of symmetry exists in the case of some sub- 
stances between the quality of the radiation on the two sides. (6) The last 
results seem very difficult to reconcile with a pulse theory, On the “ material” 
theory no such difficulty arises; (6) The secondary »-radiation appears to be. 
derived from the primary by a process of s¢attering, this process generally 
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involving.a reduction in the subsequent penetrating power of the ray affected. 
(7) There appears to be reason to believe that the distribution of the scatfered 
radiation depends to some extent upon the hardness of the radiation which 
is scattered, also upon the nature of the material in which the scattering is 
produced.. The softer radiation appears to be turned back t6‘a somewhat 
greater extent than the hard. Materials of high atomit weight seem to be 
able to produce more complete scattering than those of lower atomic weight. 
(8) The absorption of y-radiation which has alfeady passed through a thick- 
ness of one substance by screens of a different substatice, may not in all cases 
give a true measure of the absorption of the original radiation which has been 


70. Production of Helium from Uranium. F. Soddy. 
Dec. 8, 1908.) —Uranium nitrate was tested by the method previously described 
[Abstracts Nos. 1956, 1962 (1908)] to find whéther any helium could be 
detected as produced from it. In one experiment 4 kg. of uranium nitrate 
containing 1,850 gm. of uranium were used. The first test for helium was 
made after a period of 61 days, and helium in several times the minimum 
quantity detectable by the method was proved to be present. By the second 
test, after a period of 27 The 
71. Influence of Temperature on Radio-active H. 
Schmidt and P. Certnak. (Phys. Zeitschr. 9. pp. 816-821; Noy. 1 5, 
1908. Paper read before the 80. Naturforscherversamml. 
Phys. Gesell. Verh. 10. 20. pp. 675-687, Oct. 80, 1908.) Describes with 
curves, and tables the elaborate tests made as to the action, if 

any, of temperature on the radio-active phenomena, from which the author 
concludes as follows: The certain result of the investigation is that no 
influence whatever directly due to temperature either on the radiation or the 
rate of transformation of the radium products, up to radium C, and tempera- 
tures up to 1,500° C., could be detected by the most sensitive instruments. 
[See also Abstracts Nos. 719 (1906), 649 (1907), and 1481 (1908). | E. H. B. 


92. Radio-activity of Potassium. N.Campbell. (Cambridge Phil. Soc., 
Proc. 14. pp. 557-667, Nov. 20, 1908.)—A further investigation of. the remark- 
able activity of the salts of potassium is described. This activity appears to 
be due to the emission of f-rays, and the question arises whether there is 
associated with potassium an active element closely resembling it in chemical 
properties, or whether the activity is due to potassium itself or to an element 
descended from it. The attempt was made, but without success, to separate 
from a potassium salt some part of its activity. All attempts to observe or to 
produce any difference in the activity of different samples of the same potas- 
sium compound ‘in the same physical state failed completely. No evidence 
has been obtained of any such separation of the activity as is to be expected 
whatever view may be taken of the source of the activity.. The activity of a 
thick layer of a potassium compound is not accurately proportional to the 
amount of potassium which it contains. It is probable that the variation 
from strict proportionality is to be attributed to a difference in different 
compounds, of the values of the ratio of the density of the substance to the 

of the rays emitted by it. In the case of ‘solutions the 
variations in the value of this ratio are surprisingly large and irregular, The 
ratio is mot necessarily greater for the solution of greater density or greater 
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concetitration. It was:found) that ‘the activity of a solution’ was 
Ws * ln 
Rodium Emanation in, Admosphere.. A. 8. Eve. (Phil. ‘Mag:.16, 
622-682, Oct., 1908,)—In a previous paper [Abstract No. 417 (1908)] the 
author has given a preliminary account of determinations of the amount of 
radium, emanation present. in; the. atmosphere... The. results are now given 
of experiments, continued at intervals throughout a, year, which. not only 
determine the amount with greater accuracy, but also throw. some light, on 
the effect of meteorological conditions in causing variations in that amount. 
The results obtained are summarised below: (1) The amount of radium 
which would be in equilibrium with the average amount of radium emana- 
tion present in 1. cub, m. of air; as. measured at. Montreal at intervals 
extending over a year, 1907-1908, is, 60 x,10-” gm. The amount) of 
radium emanation in the atmosphere varied so that the maximum is to the 
minimum .as about 7;1., (8) The amounts in. summer and. in winter are not 
widely different, and large differences in temperature appear to have little.or 
no direct influence on the quantity. (4) The approach of a deep cyclone, 
accompanied by heavy rain or a quick thaw of snow, causes an increase, 
whilst anticyclonic conditions, with dry or very cold weather, aise 


Radio.activily of the Gas from the Thermal Water of 
& Massol, (Comptes Rendus, 147. pp. 844-846, Nov.: 9, 1908.)--The, gas 
evolved spontaneously in the siphon attached to the well contains 7 per a 
CO; + HS, and 98 per cent, nitrogen and its congeners, and its radio-activity, 
expressed in mgm.-minutes, is about 0.147, which is only about one-fourth, of 
that of the gas dissolved in the water, the difference being due to the solubility 
of the emanation in water, The rock whence the water is obtained possesses 
no radio-activity, and the residue 


7. Radio-activily of the Waters of Uriage-les-Bains. P. Besson. 
Rendus, 147. pp. 848-850, Nov. 9; 1908.)}—Three litres of the sulphurous. saline 
water were kept: boiling for an hour, and the gases collected over meroury 
were dried and introduced into the measuring apparatus, the. 
being measured after an interval of 8 hours, the optimum period of Ourie and 
Laborde. . Expressing the results as equivalent to those produced by the 
emanation from, # mgm. of radium per minute, the value found for! mwas 
0-016, and it appeared to increase as the pressure diminished. It further 

OG 

Radio-active Deposit jin Mid-ocean. ‘A. 8. Eve. (Nature, 604, 
Oct. 15, .1908.)—The deposit was collected on a wire, insulated by ebonite 
rods, suspended from the flag halyards of the ss. Lake Erie; and: negatively 
charged: by a Zamboni dry pile. After exposure it was coiled on a skeleton- 
reel: and placed in an eélectroscope. The results obtained in mid-Atlantic. 
appear to approximate to those found in Canada’ or in) England, but:the 
amount of active deposit determined at any given locality is liable: to con-: 
siderable variations. The experiments, as far:as they go, indicate that the 
active deposit due to radium is prevalent to nearly the same extent over land 
and sea.. Observers have also found that the ionisation of the: atmosphere, 
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measured by Ebert's apparatus, is nearly the same over the ocean and over 
the land. Hence, in mid-ocean, the radium emanation, which decays to half- 
value in 8°8 days, and gives rise to the active deposit, cannot be entirely 
wind-borne from the land, but the emanation enters the air from the ocean 
somewhat as from the ground. This ‘is contrary to expectation, for the 
of radium per c.cm. of rock is about 85 x 10-" 
and ‘per c.cm. of sea-water 8 x 10-™ (Joly), It is, however, proba 
t the emanation in solution in sea-water 
Development of Radio-activily in the Vesuvian 
Eruption of 1906. R. Nasini and M. G. Levi. (Accad. Lincei, Atti, 17. 
pp: 485-487, Nov! 8, 1908)-UThe authors have re-examined ‘a number of 
samples, four have now become radio-active, the saturation currents in 
those of older Vesuvian products, confirming the authors’ view that lava 
which is inactive immediately after solidification’ becomes tadio-active after 
a lapse of time. [See also Abstract No.'65 (1907).} W. 


Simple Quarts Spectrograph. O. Reichenheim. (Zeitschr 


79. [Michelson’s) “Echelon” fee? 
hod Fisik.-Chimiéesk. ObS&estva, 40 pp. 168-186 [Physical Part], 1906,)—The 
author gives the elementary theory of Michelson’s echelon spectroscope and shows 
how it may be applied to : (1) the investigation of the structure of individual spectral 
lines ; (2) the investigation of the expansion of spectral lines ; (8) the splitting of 
certain lines ; () the verification of Doppler’s principle for light rays. T. H. P. 


00. Pirmation Imagen tay G. Maltézos. (Comptes 
Rendus, 147. pp. 736-788, )Oct. 26, and pp. 860-852, Nov. 9, 1908.)}—Expressions are 
obtained for the positions of the secondary images formed by a beam of light which 
suffers one or two reflections within a thimlens. These are applied in evaluating the 
approximate refractive iridex and the radii 6f curvature of the lens. In the second 
paper thick lenses are dealt with. The reciprocals of the distatices of the secondary 


81. Reflecting Power of Clouds. C. G. Abbott and F. E. Fowle, Jr. 
(Monthly Weather Rev. 86. pp. 
Phenomena with Blue ‘Flior-spar. (Phys. 

80, Naturforschérversamitiil, Gesell., Verh. 10. 20. pp. 648- 
657, Oct! 80, hits is iMustrated ‘showing the 
actinic effects of fluorite from Wélsendorf, in Bavaria, and from’ Santis, in Switzer- 
land. - The photographic exposures range from 42 hours (in the case of a specimen 
illuminated by the are light for 15 min. and then left inthe dark for 80 min.). to 
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¥ 
tenk. 28, pp. 840-842, Nov., 1908. Communication from. the. Physikal.-Teohn, 


HEAT. 
of on the Constant-pressure Air Thermometer. 
N. Eumorfopoulos, (Roy. Soc,, Proc. Ser, A. 81. pp. 889-862, Nov. 9, 
1908.)—Eleven measurements of the boiling-point of sulphur. gave results 


varying from 448°47° to 448°84°, the mean being 448°62°, or, omitting one 
somewhat unreliable series of measurements, 43°58. T. H, P. 


_ 84. Boiling-point of Sulphur. .H. L. Callendar. (Roy. Soc.; Proc, 
Ser. A, 81. pp. 868-866, Nov, 9, 1908.)—The author refers to the difficulties 
met with in using the air thermometer [compare Eumorfopoulos, see pre- 
ceding Abstract]. One of the. chief of these is a continual change which 
occurs in the volume of the bulb when the latter is of Jena glass. The value 


which is not known with great accuracy. _ T. H. P, 


85. Relation of the Specific Heats, c,/c, =k, in Dry Air free from CO,, as a 
Function of the Pressures al Temperatures and —79°8°C. P.P. Koch. (Kgl. 
Bayer. Akad. Miinchen, Abhandl., II. Kl. 28, Bd. 2, 1907. Ann. d. Physik, 27. 
2 pp. 811-845, Oct. 15, 1008, Abstract.}—-The author has determined the 
isotherms of dry ait for 0° and —79° and for pressures from 1 to 20 
atmos. the results being compared with those of Amagat (Ann. Chim. phys. 
6, 29. p. 41. p, 288, 1896). of 


Pfatmos.), at O°. pv at 10, 
10000 0°7097 
ONS) gp 0°6628 
0°9782 06199 
76» 09682 0°56820 
100 09656 0°5572 
195 0°9685 05495 
150 | 09672 0°5540 
175 0°9875 06716 
200 10016 0°5960 


(p == 25); 000459 (p= 50); 000504 (p= 75); 000585 (p= 100); 
(p = 125) ; 000547 = 150) ; 000588 (f= 175); 000512 (p= 200), the 

pressures in atmos, being given in brackets. The values of c,/c, = & at 0° 
vary from 1°478 for 25 atmos, to 1:828 for 200 atmos. and at — 79°8° rise from 
1:405 for 1 atmo. to 2°469 for 150. atmos., and then fall to 2°888 for 200 atmos. 
From van der Waals’ equation and for the relation (dc,/d/) = — 2 (d*v/d2") for 
all homogeneous bodies, it is deduced that the ratio ¢,/c, should at’ — 79° 
reach its max. value at about 120 atmos. pressure, whilst at 0 the max. 
shoukd ‘be attained ata pressure higher than 200 atmos. ; these numbers’ 
agreé well with the experimental values given above. tei bg 
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at OC, and 760. mm. 
Leduc is 1976 gm., the 


| (Amer. Soc. Mech. Engin, Journ. 80. pp, 1861-1418; Nov., 1 
—The average value of the weight of 1 litre of CO, 


pressure, deduced from the results of Rayleigh and 
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in the calculation of the density of gases ra 
perature, direct determination is preferable. 


grounds. As the error 
creases with critical tem 
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PV ate given in revised form with adjtistment ‘of values to the smooth carves. 
Pables are then given of the pressure, density, volume, and temiperature 
relations in commercial tnits from 6 to 81°85°C., and the fraction of cylinder 
volume occupied by liquid for different combined densities of liquid and 
saturated vapour is also tabulated. The results of experiments on commercial 
of con O07 and 1°7 cent, of air show 

ties the presence of 1 pet cent. of air 
about 60 Ibs, per sq. in. Toa 
weight of weiner eat content is a 
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nisinam when = (6) i «minima Te cave 
relating p to for vatious temperatures have sharply defined minima. It 
can that W —1)/G(D = 20’, whiere W is weight 


of cy “per ft. length of 
D is the external diam, cylinder; iminche¢s; and thickness of 


wall, in inches, : Combining with this a closely app te formula 
deduced by the atth for’ the ‘strength of cylinders of class, viz., 
Di= 2°825//p, where is the we 
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15,000 Ibs. per $q. in. are constructed, and the table gives in a collected form 
nonyao Jo sons FOR. 
BRL — od 0} | ai obs res 

8%, Temperateere - of Specific. Heals: Firstenau. 
(Arin. dd. Physik, 27, 4. pp. 785-772, Nov. 26, 1908. . From Inaug.-Dissertation, 
Giessen., 1908:)+~-The speed of sound in various gases at different temperatures 
is determined by use of 2 Ouincke’s interference tube fitted with a side tube 
at. whieh an observer listens till the sotind is' reduced to a minimum: by 
adjustment of the end stop in the main tube. .The frequency being 
determined by control experiments, and the wave-length of the stationary 
waves (being thus measured the speed of sound is calculated, whence 7;\the 
ratio of the specific heats, the pressure and density of the gas being known. 
The chief results are as follows : (1) Between 0° and 600° C, the value of y in 
air does mot vary 1 per cent. (y falls from |1:402 to 1899), (2) For the same 
limits y decreases with rising temperature by about 8°5 per cent. in CO, and 
48 per cent, in SOQ), (8) Between # and B00" C. falls by abut 84 per cent. 
in CsH;Cl. (4) The specific heat at constant volume for CO, increases by 
about 29 per cent: for a rise from, 0° to 600°C. . [See also Abstracts Nos. 1708 
(1904) and 1748 (1906).] E. H. B. 


‘88. Radiation, Theory. (Phys. Zeitschr. 9. pp. 858-855, 
Dec, 1, 1908.)}—A defence of the equal - “distribution -of - hypothesis 


Packs theory which the:radiation formula 


re 


Behaviour of Heated Palladium Foil. V. Gi. (Cambridge Phil. 
Soe., Proc. 14. pp. 578-579, Nov. 20, 1908.)—A piece of palladium foil about 
1 in. long and } in. wide. was heated by means of an electric current.in a 
vacuum, tube ; the temperature gradually rose, the pressure of the air in the 
tube being about0-15 mm. When the Pd was white hot there became visible 
around it a glow, not unlike the “ negative glow” in a vacuum tube discharge. 
There was, however, no electric field except that due to the current from two 
storage cells: employed to heat the foil. The glow is of a rich purple-blue 
colour, and there appeared to be a “dark space” between the hot metal and 
the glow, but this is not certain. are in to 
Substances: Vapour Pressure.of Oxygen at Three Temperatures, H..Kamer- 
lingh Onnes.and C. Braak. )(Konink. Akad. Weteusch. Amsterdam, Proc. 
11. pp. 888-841, Nov. 26, 1908.)—In these measurements of the vapour pressure: 
of oxygen,at temperatures near its boiling-point, the authors employ the new. 
form of cryostat previously used {compare Abstract. No. 81 (1907)}. By this 

means they find that the mean results obtained for the vapour pressure when: 
oxygen is employed differ by.mot, more. 
than .0‘1 ‘mim., corresponding with 1/800°. From these results it is concluded 
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that a vapour-pressure apparatus is well suited to the standardisation of tem: 
peratures, such an apparatus surpassing in accuracy the gas thermometer, 
and probably also the resistance thermometer. The boiling-point of oxygen 
at 760 mm. pressure at sea-level and 45° N. latitude is found to be —188-087° 
on the normial hydrogen thermometer. and — 182°986° on the absolute scale ; 
it is probable that this value does not differ from the true value by more than 
008°. The vapour pressure of oxygen at —186°542° is 516°19 mm. and at 
—189°442°, 866°24 mm. at sea-level, and 45° N. latitude. Comparison of these 
results with those obtained by Travers, Senter, and Jaquerod [Abstract 
No. 1025 (1908)] shows a difference. T. H. 


91. A Recalculation of the Vapour Pressure of Mercury. T. H. Laby. 
(Phil. Mag. 16. pp. 789-796, Nov., 1908.)—From the existing data, the author 
has recalculated the values of the vapour pressure of mercury, and tabulated 


VAPOUR PRESSURE OF Mercury (re MM. OF MERCURY AT 0°). 


— Pressure. | Pressure. | Pressure. | | Pressure. 
110 0465 | 205 | 20°89 300 9486 
20 000109 115 0°597 210 24°42 805 2769 
25 | 000168 | 120 | O761 | 215 | 2846 || 810 | 3077 
80 0°00257 125 0965 220 83-08 815 841°4 
85 | 000887 | 180 1215 225 | 8828 || 820 
40 0°00574 185 1°52 280 44°10 825 | 4180 
45 000840 140 189° «286 50°78 880 | 
50 0°0122 145 2°84 _ 240 58°16 835 508°8 
55 0°0174 150 2°88 — 245 66°50 840 559°1 
60 00246 155 8°58 250 75°88 845 
65 0°0844 160 4°30 255 86°24 || 350 6733 
70 | 00476 165 §°218 260 97°82 || 855 7872 
75 0°0652 170 6298 265 110°7 860 8059 
80 00885 176 °7°567 270 865 
85 | 01191 180 275 | 1408 870.) 
90. 01589 185 10°78 280 158°4 880 1135 
95 0°210 190 12°80 285 890 1887 
0-276 195 15°12 990 1993 400 1566 
105 | 200 1781 | 295 | 2228 460 8229 


Intermediate values over a range of §° can be obtained by linear interpolation 


92. Condensation of Water Vapour in the.Gas Evolved from the Poseuoli 
Crater. A. Lo Surdo. (N. Cimento, 16. pp. 815-819, Oct., 1908.)—The 
author has examined the effect, in the production of cloud in the gas evolved 
from the crater,'of nuclei belonging to three groups, viz., (1) ions produced by 
Réntgen or Becquerel rays, (2) ions formed by oxidation of phosphorus, 
and (8) nuclei produced by an incandescent Pt wire. In the case of the first, 
no appreciable condensation took place, but with both the other groups of 
nuclei, considerable clouding occurred,. The failure of Réntgen or Becquerel 
rays to cause cloud is attributed to condensation of this character having 
Su: 
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93. Discontinuily of Temperature at the Boundary of Two Bodies. Note on 
Kolovrat-Cervinskij s Experiments. E. Rogovskij. (Jurn. Russk. Fisik.- 
Chimitesk. ObStestva, 40. pp. 218-218 [Physical Part], 1908.)—From the 
results of the author's experiments [see Abstract No. 1440 (1905)], it follows 
that the difference between the temperature of water and that of a silver 
wire plunged into it and heated by a current, increases with the flux of heat 
across the surface of separation. The great value of this difference (24°4°) is 
ascribed by the author to the enormous flux, namely, 9 gm.-cals. per sec. per 
cm.’. In Kolovrat-Cervinskij’s experiments [Abstract No: 1452 (1908)], the 
flux between the water and mercury did not exceed 00468 gm.-cals. per sec. 
per cm.’, and the difference of temperature did not exceed 0'185° ; in the 
conditions obtaining in the author's experiments the difference of temperature 
corresponding with the flux 00468 is 087°, whilst Kolovrat-Cervinskij 
found 0°085°. In the latter case, however, the water and mercury were 
motionless, which diminishes the temperature difference ; the use of thermo- 
elements of good conducting metals diminishes it still more and makes it 
negative in most of thene experiments, the; heat from) the: 
the hotter body. T. H. P. 


94, The Additions Theorem, of Entropy. M. Laue. (Phys. Zeitschr. 9 
pp. 778-780, Nov. 1, 1908.)}—The thorem considered by the author is that 
the entropy of any system is equal to the sum of the entropies of its parts 
divided in space, or at all events can be calculated if the entropies of the 
parts are known. The thorem lies at the foundation of Thermodynamics, and 
is required, so says the author quoting Planck, in the proof of the much 
vexed, second law of Thermodynamics—namely, in the differential form 
dE = (1/T) (dU + fdV) in which T denotes temperature, oat and ~, V 
premure and volume respectively. As there are systems not 

“ungeordnet” for p and T to have any meaning, he would substitute for the 
last equation Boltzmann's E, = & log Wi, Es =’ log Ws, in which the system 
of two parts has entropies E, and E, of the two parts respectively ; 4 is a 
universal constant, and W;, Ws; are the number of arrangements (Kom- 
plexionen) possible for the parts respectively. This is consistent with the 
additions thorem E = E, + Ey. He goes on to show that in radiations these 
relations do not hold. He considers the case of a pencil of rays having 
intensity K, incident on a reflecting plane. Consider the plane as at right 
angles to the plane of the paper, and to the lines of writing, and the rays in 
the plane of the paper. There is a reflected part having intensity K, = 7rK 
and a refracted part having intensity Ky==_(1—r7)K. These are reflected 
again from two mirrors symmetrically situated with respect to the plane, and 
both perpendicular to the plane of the paper, and so are both again incident 
on the principal plane in the same plane of incidence. We have, the author 
says, two new pencils whose intensities are K,’ and K,’. By the equation of 
energy K,' + K,’=K. But if the reflecting power of the mirrors 7’ is the same 
as that of the principal plane and r < 4, K,'~— Ky’ > Ki— K. It follows that the 
ternperature for K;' is greater than for K,'—or one of the two pencils has gained 
in temperature at the expense of the other—and this without compensation, 
which is contrary to the second law. Also by making r =1— r, he obtains 
the result that the additions thorem does not hold in this case. S. H. B. 


95. The Kinelic Derivation of the Second Law of Thermodynamics. O. 
Postma. (Konink. Akad. Wetensch. Amsterdam, Proc. 11. pp. 308-814, Nov. 
26, 1908.)—The author amplifies a preceding paper (see Abstract No. 868 (1907)]. 
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‘He obtains the result that every arbitrary group of molecule systenis having 
purely kinetic energy, proceeds in general towards a state where uniform dis- 
tribution in space and Maxwell's distribution of velocities frequently occur. 
He points out'the important differences between his method and Boltzmann’s. 
In order’ to get a kinetic derivation of the second law of thermodynamics it is 
necessary to define kinetically a quantity analogous in its properties with 
thermodynamic entropy. Lorentz and Gibbs have defined such quantities, 
bi former having shown how Boltzmann’s integral can be made to: satisfy 

the required conditions. The author shows me - make Gibbs’ entropy 


96. ‘Brownian Motions in Vavious Media: Vv. Henri. 
147. pp. 62-65, July 6, 1908.)—Ruabber emulsions showing Brownian motions 
are ‘coagulated into'a network by acids, and agglutinated into droplets by 
alkalies. The author took micro-kinematograms of emulsions to which small 
quantities of hydrochloric or acetic acid, soda, urea, or alcohol had been 
added. He found that the addition of a coagulating substance retards the 
Motions before coagulation sets in. Acids may be made to reduce the range 
of motion ninefold as compared with distilled water. The ions H and OH are 
not the determining agents, since alcohol also retards before coagulation. ‘The 


Rendus, 147. 181-184, July 18, 1908.)—A criticism of Perrin’s work 

bstract’ No. 1816 (1908)}. Gamboge is not quite insoluble, and the density 

the particles‘is more like 1°24 than 1°85. The concordance between theory 
and fact found by Perrin is perhaps accidental. The study of true colloids 
shows that the kinetic energy of particles is not the only quantity to be con- 
sidered in osmotic pressure. “The electrostatic changes of particles exert a 


98. Vapour Pressure of Water and Ice, N/Ekholm. (Ark. for 
Gok Fysik, Stockholm, Vol. 4. No. 29. pp. 1-75, 1908.)An important paper’ which 
gives a full discussion of the determinations of the vapour pressure of water and ice, 
formulz for interpolation, and a table of the recalculated values of vapour pressure 
from 100°-865° C. The paper also contains tables of integral logarithms. A. BF. 
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doitw eesnineh vibiqe: jo sim 
Wi” ‘BY Kordy’. (Jurn, Russk. Fisik -Chimi 
pp. 245-260, and’ pp. 170-200 (Physical Part}, “1908: 
author discusses the mechanism of the ty anes and propagation of secondary 
vibtations, and of their recognition’ by of the ear or sith devices as 
resonators, sone sper membranes, &c. These questions are discussed under 
two heatlings : I.) Physical Conditions for the Simultaneous Formation of Vibra- 
tions of Various Kinds—It is concluded that neither the supposition that 
different parts of a body emitting waves are under varying cofiditions of 
vibration, nor the assumption ‘that each vibrating particle of the body is’ the 
centre of emission of a whole series of waves with different periods, is adinis- 
sible. II. Physical Conditions of the Transmission of these Vibrations by the 
Medium.—The hypotheses usually iritroduced to give a possible explanation 
of various acoustic phenomena are insufficient to explain numerous observa- 
tions, and are, besides, quite incomprehensible from a physical point of view. 
‘This applies, for example, to Helmholtz’s theory of ‘resultant sounds. ‘ The 
integral of the equation d’_/d? + n*_ + Bn? = A, cos mf + Ay cos (vst — 2), 
which expresses. Helmholtz’s theory, can only have a physical meaning when 
it has a finite magnitude. But this integration gives an infinite series, of 
which it seems impossible to find the general term, although it can be shown 
that most of the terms form an infinite series. Further, the consequences of 
-Helmholtz’s theory cannot be represented at all concretely. Calculation of 
the amplitudes of the secondary-sounds results 
100. Beats and their Resulianis. G. Zambiasi. (N.Cimento, 16. pp. 65-81, 
July~Aug,, '1908.)—Two sounds heard by one ear each do not exhibit beats. 
This applies not only to feeble sounds, but also to strong sounds of a high 
pitch. ‘The two sounds’ produce, however, a difference tone, which is par- 
ticularly clear whén' the two sounds meet in the air before they reach the 
ears. The method of beats for comparing pitches is most sensitive when 
the beats occur at intervals of about 4 seconds. ‘ARIS applies Sutts treceumtben 


Conthibutions to the Study of Readius, 
147: pp. 646-649, Oct. 12,'1908.)—The most recent theory of audition postu- 
lates that all the nerve endings of the inner ear are equally affected by all the 
vibrations which reach them, and that it is the different centres of the brain 
that react to spécial impulsesand thus produce different impressions of sound. 
This theory is-borne out by our anatomical knowledge, and also by pathological 
observations; ‘The vestibular nerve which corresponds, to the anterior: root 
ends in'the nucleus of ' Deiter and in the vestibular nucleus, whilst the posterior 
root or cochlea nerve is connected by different branches with eight different 
nuclei.’ ‘Bechteren divides these branches into centripetal auditory paths of 
Ist, 2nd, and Srd\order, which ‘directly connect the cochiea with the different 
centres, In addition, there are recurrent or centrifugal paths which connect 
the different nuclei together. Pathologically, cases are met with im which 
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sounds and words, others in which noises and words are heard but not 
understood. Lastly, there are cases of rapidly increasing deafness which 
begin, for example, by failure to hear certain instruments in an orchestra ; 
then follows deafness to all musical sounds ; next, words are not understood ; 
and finally, deafness becomes absolute. These phenomena may be explained 
by the above theory by supposing that .one or more of the different centres 
become impaired while the others remain active. H.W. P. Y. 


102. Intensity of Sound. G. Ercolini. (N. Cimento, 16. pp. 45-64, July- 
Aug., 1908.)—By means of two telephones, compared with each other under 
various conditions as to distance and supply of energy, the author endeavours 
to determine the law according to which the loudness varies with the distance. 
Equality of loudness, rather than extinction, is relied upon for comparisons. 
The conclusion provisionally arrived at is that, whatever may be the law of 
loudness for strictly spherical waves, in the ordinary sources of sound the 
physiological intensity is more nearly inversely proportional to the distance 
than to the square of the distance, and more nearly proportional to the ampli- 
tude than the square of the amplitude. To obtain spherical waves the author 


108. Different Vowel sung. Marage. (Comptes 
Rendus, 147. pp. 921-0928, Nov. 16, 1908.)}—The author considers that the 
fundamental French vowels ou, 0, a, ¢,and é are formed in the larynx, re- 
inforced or transformed by the buccal cavity, and that a is characterised by 
vibrations in three groups, ¢ and o by two groups, and i and ow by one group. 
Owing, as he believes, to imperfect enunciation, the traces obtained for any 
one of these vowels when sung to a given note differ from one another. [See 
also Abstract No. 881 (1908).] E. H. B. 


104, Kinig's Theory of Sirie in Kundfs Dust Figures. J. Robinson. 
(Phys. Zeitschr. 9. pp. 807-810, Nov. 15, 1908. From the English.}—Kénig 
gave a theory of the formation of the striz in Kundt's figures which involved 
the forces acting on neighbouring spherical particles in the dust along the 
tube, Riecke suggested a method of testing the theory, which is adopted in 
the present work. Iron filings are used for the dust figures, and a magnetic 
field is applied to note whether any deformation of the striw thereby results, 
A number of details are given showing the effects with fine and coarse iron 

filings and other materials, It is found that the intensity of the sound has 
much influence on the figures; but for that, it is believed that a yet closer 
105, End Correction for Open End with Infinite Flange. K. Aichi. (Mathe- 
matico-Physical Soc,, Tokyo, Proc. 4, pp, 877-882, Sept., 1908,)}—The 
correction for the open end is an important quantity in the theory of organ- 
pipes, and also in problems of electrical conductivity.. There are two methods 
of evaluation, That due to Helmholtz consists of an exact solution for an 
approximate cylinder. That due to Rayleigh considers a true cylinder, and 
finds that the correction must lie between 0°785 R and 0'°92422..R, where 
R is:the radius of the cylinder. The slightly different method of approxi- 
smaller value 0°82286 R. E. H. B. 


— - 

33 

te 

4 

4 

: 

i. 


© ELECTRICITY. AND) MAGNETISM. 


THEORY, ELECTROSTATICS, AND ATMOSPHERIC ELECTRICITY. 


106. Mechanical Significance of Maxwell's Equations. V. Bjerknes. (Ark, 
Mat. Astron. och Fysik, Stockholm, Vol. 4. No. 8. pp. 1-7, 1908.)—Maxwell’s 
equations for the electromagnetic field are closely akin to those based upon 
mechanical considerations and used by Fresnel and his successors in treating 
optical phenomena. This relationship has led, on the one hand, to Maxwell's 
electromagnetic theory of light and, on the other hand, to many endeavours 
to give to Maxwell's equations a mechanical significance, But these en- 
deavours have hitherto met with but little success. For, first of all, it is 
required that such a mechanical theory shall account for the mechanical 
forces which form so important a part in all our experience of electromagnetic 
phenomena ; and this has not yet been accomplished. The present author now 
attempts to fill this want by postulating an ether which possesses inertia and 
which, when moving; is in a state of tension or strain. If simple proportion- 
ality between twist and couple is assumed the gyrostatic ether of MacCullagh 
and Kelvin is reached. But thé assumption is now introduced that in the 
relation between stress and strain, terms of the second order must be retained. 
It is then found that, according to the equations of the electromagnetic field, 
this new gyrostatic ether moves in Sach way to develop forces equal and 
opposite t to those of this field. B. 


107. Ratio of Charge to Mass Vapour. Farstenau. (Phys. 
Zeitschr. 9. pp. 649-852, Dec. 1, 1908.)}—By the kinetic theory of gases, 
thermodynamic considerations and the expressions of Drude and of Lorentz 
for the electric conductivity of gases, the present author finds for the ratio of 
electric charge to mass for the molecules of mercury vapour the two values 
47°8 and 88-4, whence for hydrogen he calculates the values ¢/m = 9°88 x 10° 
(Drude), and ¢/m = 7°62 x 10° (Lorentz). W. Wien has experimentally found 
by canal rays in pure hydrogen the value ¢/m=958 x 10°. Again Drude’s 
value for the ratio of thermal conductivity (k) to electric conductivity («) 
is given by &/« = 6°479 x 10°, whereas Lorentz’s value of the same ratio is 
== 4-819 x 10". The experimental value of Diesselhorst and Jaeger is 
hie == 6°71 x 10". Hence in each of the cases here considered Drude’s values 
are favoured. [See also Abstracts Nos. 577, 1446 (1905).] E. H. B. 


~ 108. Electric Units and Standards. Devaux-Charbonnel. (Electricien, 
oe ‘ob 872-879, Dec. 12, 1908.}—The adoption of the ohm and the ampere as 
the primary units by the International Conference held in London (1908) 
is considered to be a mistake. The true industrial units are the ohm and the 
volt, and:it is difficult to see why these units were not adopted. It is pointed 
out that, given a standard tesistance, the e.m.f, of a Weston cell can be deter-’ 
mined to a higher degree of accuracy than the weight of the silver deposited 
in a voltameter by a known curtent. It seems illogical at first sight to elevate 
the volt to the rank of a: primary unit whilst the ampere which served to 
determine it ranks as a secondary unit. Still,.as it is impossible to give 
a concrete representation of the ampere, it is rational to choose the most 
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accurate of the indirect methods of indicating it. The author believes that 
the resolutions adopted at the London Conference are regrettable from the 
point of view of the interests and the needs of the electrical industry. A. R. 


100. The Energy stored in thé Eléctric and Magnetic Pitlds. P.G. Agnew. 
(Science, 28. p. 784, Nov. 20, 1908.)—The author gives a method of provin 
the 'formulz for the erlergy stored in “electrit and magnetic fields. If | 
have a sphere of r with a charge q, then the electrostatic energy E due 
to this charge is, ¢@'/2r, and. the volume of the sphere v is equal to (4/8)rr*. 
Hence dE/dv = —(1/8x) (g/r* = — where R is the intensity of, the 
field at the surface of the Sphere, Itthus follows that the energy in ergs per 
unit volume of the field is, In. a similar way we can. show that 
gives the energy per unit volume ina magnetic field of intensity H, , It is 
easy to see that if A be the dielectric coefficient, the formula for the electro- 


static energy is but the 
is much more difficult. 


110. Electric Fields and ‘én Ineulatons in 
Field. .S. J. Barnett. (Phys, Rev, 27. pp. 425-472, Nov., 1908.)—From the; 
classical experiments of Ampére and Rowland it follows that an electrified 
particle with charge q moving with velocity v in a magnetic field at a point: 
where the induction is B is acted upon by a force F equal, if suitable units 
are used, to the product of the charge g by the vector product of the velocity, 
v and the induction B. That is, F = qVvB.. (1). Hence if ether or matter is 
electrically constituted and moves in a magnetic field, each moving electrified 
constituent is acted upon by an electromagnetic force, in accordance with 
(1), 4.¢., the moving substance is the seat of an intrinsic electric intensity /, the 
“ motional intensity ” of, Heaviside, given by f= F/q = VvB...(2). The rela- 
tive displacement of the oppositely electrified constituents of the moving 
substances produced by the motional intensity f gives rise to an electric field ; 
and the intensity E of this field acts on all dielectri¢s which the field contains, 
whether at rest or in motion. If both ether and matter move, both intensities, 
act on both substances. But if the ether remains fixed and the matter moves 
through it, the intensity f acts on the matter only, while-the field intensity E 
acts on both the ether and the matter. The electric displacement, if the 
matter is insulating, depends only on the two intensities and on the dielectric 
constants of the matter,and the ether, In the author's,experiments, carried 
out with elaborate care and precautions, a hollow cylinder of the substance 
under examination was mounted on a.rotor of bronze, the whole, rotating 
inside the coil which produced the magnetic field, The resulting p,d.’s were 
ascertained by an electrometer. The behaviours of sulphur, rosin, paraffin, 
spermaceti, and ebonite were investigated, positive effects being in each case 
observed, which are nearer to the values to be theoretically expected on the 


Action ra an Electrically. Charged Point a Candleflame. 
Chiarini. (N. Cimento, 16. pp. 820-821, Oct., 1908.)—When an 
charged point is brought near the luminous part of a candle flame, the latter 
is repelled if the charge is positive, and attracted if it is negative. By placing 
a negatively charged point nearer the wick, and inclined at an acute angle 
thereto, complete repulsion.of the flame takes place. Similar results may be 
obtained by electrifying the flame, and bringing a point conductor, connected 
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to the: earth, up close to it. . (Ibid. p.-822, Oct., 1908,)—When a candle flame 
is placed between two metallic plates connected to the conduttors of an 
electrostatic machine, it becomes divided into two tongues, the smaller of. 
which is yellow and inclined towards the gprs disc, while the larger 
is red and bent towards the negative plate. oitleter insérted in ‘the 
wire Connecting a pole of the rhachine with phate shows the existence 
of a current during the whole time the machine yan Be double circula- 


112. Dispersion of Electricity. A. Campetti. (N. 46: pp. 
188, Sept., 1908.)—The author has investigated the effect of moisture in the 
surrounding air and in the substances examined, on some experiments by 
Pacini [Abstract No. 1062 (1907)] as to the discharging power Of certain 
salts when. crystallised on a strip of blotting-paper and wound on ‘a Coil, 
between two coaxial cylinders maintained at different potentials. Pre- 
liminary experiments showed that unless the air surrounding the cylinders 
was in the samé hygrometric state, no reliable conclusions could be drawn 
from the discharge, and special precautions wete subsequently taken to 
ensuré this. With no salt on the discharging coil, the tate of discharge 
was the same in dry air as in air saturated with water. ‘The salts examined 
were copper sulphate, calcium chloride, potassium bichromate, and quinine 
bisulphate, none of which, when anhydrous, shows any polarity in dry air. 
In moist air the rate of discharge becomes altered, the change being erent 
for, a, positive or negative charge. Denoting by K the ratio ‘of the 
necessary for a given fall of potential in moist air to that in dry air, 
value for copper sulphate is about 1°6 ; for calcium chloride, 09 for a 
positive charge ; for potassium bichromate, 15 for a negative charge; and 
for quinine bisulphate, 1°6/for a positive charge., The rate of discharge is 
not appreciably affected with calcium chloride for a negative charge, with 
potassium bichromate for a positive charge, and with yun roy for a 
negative charge. W. H. St.’ 

118, Atmospheric Electricity. Vv. ‘Schweidier. (atten Wiss. Wien,’ 
Sitz. Ber, 117. 2a, pp. 668-664, May, 1908. From the II: physikal. Inst. d. kk. 
Univ., Wien.}—This paper gives a theoretical discussion of the distribution of 
ions in the lowest layers of the atmosphere. ‘The author concludes that there 
must be a considerable and rapid variation in the field intensity, and also of 
the number of ions in the lowest layers of the atmosphere. Tables are given 
of the values at different heights, assuming Certain values for the normal 
summer and winter potential-fall close to the ground. There may be a 
decrease of as much as 60 per cent. in the first 20 m. from the ground, but 
at greater heights the variation is slow, a result in agreement with Gerdien’s 
balloon experiments, | A. Ww: 


114. Number of Ions in the Atmosphere near Hot mails D. Isitani. 
(Mathematico-Physical Soc., Téky6, Proc. 4. 19. pp. 870-877, Sept., 1908.)}— 
A record of observations made at several mineral springs in the provinces 
of Izu, Kétsuke, and Shimotsuke, in Japan, during 1907~1908, by means of an’ 
Ebert aspiration apparatus, Most of the observations were made under 
abnormal conditions, and they show that the numbers of positive and 
negative fons in free atmosphere, as ‘well as their ratio, are influenced 
considerably by atmospheric conditions. The few observations made’ 
under nearly normal conditions of the atmosphere gave for the mean 
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densities the values: == 11,920, n_==1,840, ¢ = 108, where nz. is the 


“116. Continwous Luminous Discharge during a Thunderstorm, Nicolas. 
(Comptes Rendus, 147. pp. 1011-1012, Nov. 28, 1908.)}—During a severe 
thunderstorm in the Loyalty Islands during the night of July 4, 1908, the 
lightning, which had been very vivid, was replaced by a series of luminous 
electric discharges from all objects, resembling a brush discharge but 
unaccompanied by any crackling sound. The discharges lasted each for about 
20-40 séc., and succeeded one another at intervals of 2-8 sec. The rain- 
fall, which had also been exceedingly heavy, diminished when the discharges 
commenced, The phenomenon lasted from 4.80 till 6 a.m. ; it was observed 
simultaneously at 80 km, and extended over the whole 
island. R. G. K. L. 


116, Balloon Observations of peer: Radio-activity. §. Flemming. 
. (Phys. Zeitschr. 9. pp. 801-808, Nov. 15, 1908. Inaug.-Dissertation, Techn. 
Hochschule, Miinchen, 1908.)—An insulated wire about 10 m. long was 
carried by a balloon to heights varying up to 8,500 m. The wire was 
charged to a potential of 2,000 volts, and after exposure (usually for an 
hour) its activity was measured. The results obtained are tabulated, the 
temperature, barometric pressure, &c., being also given, and the results are 
discussed. A marked feature is the high value of the activity of the wire 
obtained between 2 and 4 o’clock in the afternoon. A. W. 


DISCHARGE AND OSCILLATIONS. 

117. Specific Charge of the lons emitted by Hot Bodies... O. W. Richardson. 
(Phil, Mag. 16. pp. 740-767, Nov., 1908.)—The value of ¢/m, the specific 
charge or charge per unit mass of the positive ions from hot bodies, was 
directly investigated, the method employed, being that of the direct measure- 
ment of the deflection of the path of the ions, moving in a uniform electric. 
field, arising from the application of a transverse magnetic field, The mean 
corrected value of ¢/m for the positive ions from hot platinum was found to 
be 884, for those from carbon ¢/m = 858. The values of m/H the ratio of the 
mass of an jon to the mass of a hydrogen atom were for Pt 25°7 and for 
carbon 276, These numbers are nearly the same, and the value of m/H for 
iron found by J. J. Thomson was about 24, While it cannot be said what the 
ions are, they are not atoms of the metal (for this would have involved a great 
variation in the value of m for the elements investigated), nor atoms or mole- 
cules of absorbed hydrogen, because the valuc of m/H is far too high, nor for 
the same reason can they be the positive electrons in the canal rays. The 
ions appeared to be quite homogencous, and the majority of them were com- 
paratively heavy, There seems no indication that the value of ¢/m depends 
on the temperature of the hot body in any definite way. The values of m 
would be doubled if it were assumed that the positive ions carried twice the 
charge of an electrolytic hydrogen atom, as Townsend has recently found to 
be the case for the positive ions produced by R6ntgen rays in air. It is 
possible that the ions arise from some impurity which is common to all the 
materials which have been examined, The value of ¢/m for sodium atoms 
would be near that which has been observed. It is possible that the positive 
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a vacuum is due to.a real constituent which is,common tothe’ 
erent ents examined, as opposed to some. foreign, substance. whose: 
presence is accidental, but in this case it would have to be: assumed that the 


118, Kathode Rays. j. Classen. (Phys. Zeitschr. 9. 762-764 ; Dis. 
cussion, pp. 764-765, Nov. 1, 1908. Paper read before the 80,, Naturforscher- 
versamml,, K6In. Deutsch. Phys, Gesell., Verh. 10. 20. pp..700+704, Oct. 80, 
908.)—Describes a new determination of e/m for kathode rays. The method. 
was the usual one of observing the deflection in a, magnetic field., To obtain 
a field as uniform as possible, two large coils of 28 cm. mean radius with 900 
turns in 80 layers were used. For a current of 1 amp. these gave a field of 
28°83 gauss, constant to 1 per cent. for a distance of 4 cm. along the axis and 
for a radius of cm. The tube, of special shape, was placed in this space, 
so that the rays were acted on by the uniform field, andthe deflection. was 
Observed photographically. The mean of 17, measurements, .the potential, 
applied being 1,000 volts, gave a value for e/m of 1°774, the greatest difference 
from the mean value being 0°004. Observations were also, made for higher, 
potentials, and for the ratio the values 1-008, 1-010, 1:006, 1-004 
were Obtained. The theory of Lorentz gives for this 1006, In the discussion, 
the author’s method and results were compared with those of Kaufmann and. 
_ Simon, who obtained somewhat greater values for the ratio ¢/m... . A.W. 


119. Observations on Canal Rays. J. Stark. (Deutsch. Phys., Gesell, 
Verh. 10. 20. pp. 718-725, Oct. 80, 1908, Paper read before, the 80, Natur- 
forscherversamml., K6ln., Sept., 1908.)— The paper is, an account of the, 
reasoning which led the author to make certain experiments upon the 
Doppler-effect in canal rays, the account of the experiments to be published 
later. According to M. Planck's theory of the distribution of energy in the 
case of radiation [see Abstract No. 507. (1901)], the radiation by a. positive 
ion in the canal rays should not begin until the kinetic energy of translation. 
reaches a certain limiting value, and then for higher values it should not, 
occur again until twice this value of the kinetic energy is reached, and so. 
on. The spectrum for the Doppler-effect should consequently , consist, 
of two di8placement lines, in addition to the “rest” line, and the author finds, 
with the greater dispersive power now at command, the displacement portion. 
exhibits two maxima, from which he is able to calculate the two limiting, 
velocities necessary for emission of the three lines Hg, H,, and Ha, and these 
are fairly in accordance with Planck’s theory. It is pointed out that the 
duplex character of the Doppler-effect was first observed by Paschen [see 
Abstract No., 1848 (1907)], but the explanation there given differs:from the 
author’s, The advantages in the latter are pointed out. Also, according to. 
Planck's theory, a third line should be present, and this has been observed” 
by the author in the case of the line Ha 


"120, Potential in the Kathode Dark Space with Glowing Oxide 
Kathodes, W. Westphal... (Ann,.d. Physik, 27. 8.. pp. 571-588, Nov. 10, 
1908.)—This is an. extension of a previous paper [see Abstract No. 1464 
(1908)]. As the oxide kathode is raised in temperature, it emits more and 
more electrons, so that the excess of positive ions in the kathode dark space 
is more and more neutralised, and the potential gradient in the dark space: 
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betomees'more and more linear. This is proved by experiment. ‘The poten-) 
tial is obtained by the probe method. ‘When the kathode is white hot, the 
potential gradient is linear, the kathdde fall is very small, and at the boundary 
of the negative glow’ the potential gradient shows a sudden change. The 
equipotential planes are found ‘to be of the same form as for cold kathodes. 
To test the validity of results obtained by the probe method, photographs of 
the path of the Kathode rays in magnetic fields are taken, and from these 
conclusions drawn as to the potential gradient. The results indicate that the 
probe mietliod is reliable. In addition to what has been stated the experi- 
merits Show that conclusions drawn from results with glowing kathodes hold 
also for cold kathodes, and that Poisson's 
discharge tube.” BL 


in the of Ethyl Alcohol. A. R. Kolli 
[Colley]. (Jurn. Russk. Fisik.-Chimitesk, Obstestva, 40. pp. 121-186 
[Physical Part], 1908.)—As was shown in investigating the electric spectrum 
of water [Abstract No. 959 (1908)], in the region of abnormal absorption the 
magnitude of the refractive indices depends largely on the damping of the 
vibrations. The author shows how to measure accurately the indices of 
refraction in this regidn of abnormal absorption, and studies also the course 
of the dispersion when the damping is magnified artificially. The results 
show that, as the damping is increased, the dispersion bands become less 
marked and are displaced towards the shorter waves. The max. absorption 
is observed in the lower part of the dispersion bands. The relation between 
the refractive index and the cos#gentration of the alcohol is also shown for 
various wave-lengths and temperatures ; all the curves representing this 


the Electric Spectra of Benzene, Toluene, and Acctone.. 
A. R. Kolli [Colley]. (Jurn. Russk. Fisik.-Chimi¢esk, ObStestva, 40. 
pp. 228-244 [Physical Part], 1908.)—The author has investigated the electric 
spectra of benzene, toluene, and acetone, a method being used which permits 
of accurate measurements with small troughs in the case of liquids with low. 
refractive indices. The results, which are given in the form of tables and 
curves, bring out the intimate chemical relationship between toluene and 
benzene, two bands being common to the two spectra. Further, the spectra. 
of toluene and acetone also exhibit one common band, which must be. 

regarded as typical for the methyl group (1908)]}.. 
T.H. P. 


123, Diffraction of a Plane Electric wi infinitely Long Metal Cylinder 
of Elliptical Cross-section. B. Sieger. (Ann. d. Physik, 27. 8. pp. 626-664; 
Nov, 18, 1908.)—The object of the paper ‘is to obtain a mathematical expres- 
sion by which it will be possible to calculate the diffraction effects, when a 
plane-polarised wave falls upon the broad side of an infinitely long metal 
cylinder of elliptical cross-section. It is assumed that the cylinder is a 
perfect reflector and that the electric field is parallel to the length of the 
cylinder, The paper is a long one, and its mathematical nature does not 
pérmit, 6f its being fully abstracted. At the end, the solution, which is 
obtained for the problem, is applied to calculate the field intensity at varying’ 
distances from the cylinder, when it is assumed that the latter has become an 
infinitely thin strip of breadth 1/# times the length of the incident wave. In’ 
front of the strip, on a line perpendicular ‘to it at its mid-point, there are 
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maxima and minima, of which the intensity gradually merges into that of the 
incident wave, as the distance from the strip increases. Belind the strip:on 
the same line the intensity gradually increases from nothing to that of ‘the 
incident wave. On a line perpendicular in its plane, there 


Fisik.-Chimitesk. ObSéestva, 40. pp. 808-805 [ Physical Part], 1908.)—By means 
of a Duddell arc; the author has obtained electric waves with \ less than 1 m., 
and ‘having much greater energy than those obtained by means of ‘an ‘induc- 
tion coil.’ By means of a Boltzmann mirror placed at a distance of 8 m. from 
a Hertz mirror, interference curves were obtained similar to those obtained 
by Klemendi¢ and Crermak (Wied. Ann. 50. p. 185, Be 
(Deutsch. Phys. Gesell., Verh. 10..21. pp. 845-858, Nov. 15, 1908.)}—-Continuing 
an earlier research [see Abstract No. 821 (1907)] the author investigates 
coherence in various oils and finds that, for conductivity to be established, 
the parts of the coherer must be brought so near each other thafa discharge 


"ELECTRICAL PROPERTIES AND INSTRUMENTS. 


128, Electrical Conductivity of Liquid Sulphur. A. Wigand. . (Deutsch. 
Phys, Gesell,, Verh, 10. 18, pp, 495-508, July 15, 1908.)—-The author finds that 
the electrical conductivity of liquid sulphur does not alter in value under the 
influence of light, and hence infers that the electrical conductivity has, the 
same value for the soluble as for the insoluble form. of sulphur. , The, con-, 
ductivity of liquid sulphur increases uniformly with the temperature up to a, 
maximum at 150°; it then decreases rapidly till it reaches a minimum 
between 160° and 170°, when it again begins to rise, and continues rising up 
to the boiling-point of sulphur. The author is of opinion that the measured 


Light-sensitive Cell. J. Rosenthal. (Phys. Zeitsche. 
pp. 808-804, Nov. 15, 1908.)—Describes the construction of a gas celk 
quicker in action tham the selenium cell. and with a. greater current 
strength. The électrodes are of rubidium, which is sensitive to electric 
light. During evacuation the anode is heated, and then the cell is filled. 
either with hydrogen or helium. The rubidium-helium ee ae 
tubidians-Lydrogen form. . Ae We 
Guillaume. (Comptes Rendus, 147. pp. 58-55, July 6, 1908.)—According’ 
to Bose, a metallic thread immersed in an electrolyte exhibits a momentary 
e.mf. when twisted sharply in the liquid ; if the thread is twisted several 
times in. succession the intensity of the emf. 
value if the wire is left to itself for'a time before twisting. This 
is called the “fatigue” of matter. Acobtdthg 40: the: present ities 


wh 
Ps 
hown al T. 
results are shown also in curves. DPu 
e , 
ry 


44 SCYENCE’ ABSTRACTS, | 


plienomenon is connected with the existence of a film on the surface of 
the wire, and itis not necessary to attribute to inorganic matter the pro- 
petiies of \living matter, If the metal .(eg. Pt) is not acted on by the 

no e.m.f. is developed by twisting the pure metal; the Pt wire 
will, however, exhibit an, ¢.m.f. under otherwise similar conditions if first 
coated ‘with a film of hardened kaolin or a thin layer of gelatine. Metals 
like copper, zinc, &c., exhibit the Bose ete owing to the existence 


The Phenomenon and Contact Electrification. 
Perrin. (Comptes Rendus, 147. pp. 55-56, July 6, 1908.)—The author 
suggests the following explanation of the development of an e.m.f. on 
twisting a metal wire which has been covered with a porous film and placed 
in an electrolyte : When the coated wire is immersed in the electrolyte it 
becomes charged by contact along its very large surface. The liquid which 
impregnates the porous film contains an excess of ions of the opposite sign. 
On twisting the thread a little of the charged liquid is squeezed out of the 
spongy film, whence results a momentary p.d. 


» 180. E.M.F. of Thermo-currenits in Powdered Conductors of the Second Kind. 
A. M. Iijev.. (jurn. Russk. Fisik.-Chimitesk. ObScestva, 40. pp. 220-227 
[Physical Part], 1908.)—The author has investigated the currents generated 
when two compressed tabloids of a powdered substance, one at the ordinary 
temperature and the other at 100°, are joined by a metallic connection. In 
the following: series of substances, with which the current has the same 
direction as the fall of temperature, the intensity of the current increases 
from the first ‘to the last member: soot, iridium oxide, wood-charcoal, 
graphite, antimony, ferrous ‘sulphide, copper pyrites, carborandumi, cupric 
sulphide, green nickel oxide, manganese dioxide, pyrites, cupric oxide, 
stannous sulphide, black nickel oxide, molybdic acid, tungstic acid. Negative 
currents are given by graphitic charcoal, uranium oxide, thallic oxide, lead 
didzide, ‘sificon, pyrolusite, mercuric oxide, titanic acid. 

P. 


131. Determination of the Constant of an Absolute Reaiinabiamainileti: re 
Guillet, (Soc. Int. Elect. Bull. 8. pp. 685-561, Aug~Sept.-Oct., 1908.)— 
A description is given of G. Lippmann’s method for determining the constant 
of an absolute electrodynamometer. The ordinary method of determining 
the constant is by calculation;Hence, in order that the results may be 
accurate, large single-layer coils are used which are very expensive to con- 
struct, and as the forces are small the moving part must be very light. In 
Lippmann's method these difficulties are obviated. The coil is wound on a 
stucco cylinder, the price of a marble one being regarded as prohibitive. 
Full descriptions of the experiments and photographs of the apparatus are 
given: The author uses his result to find the e.m.f. of a Weston cell. In his 
first experiment he obtains 1:01819 volts as the e.m.f. at 20°1°C., and in his 
second 101825. resistance used was Calibrated by 


New Absolute Determination of the EM Fvof 
a Weston Cell... Peliat. (Soc. Int. Elect., Bull. 8. pp. 678-688, Aug-Sept— 
Oct., 1908.)—-This important paper gives a full description of a new absolute. 
electrodynamometer designed by the author and constructed by Carpentier. 
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The theory and calculations are given in full, and special stress is laid on the 
maximum possible error that could be made in any experiment. The value of 
g at Paris found by recent experiments is 980°051. The author was able 
to measure the constant of the instrument with a max. inaccuracy of 16 
in 10,000, and so the probable inaccuracy would be much smaller. He 
obtains the satisfactory result that the constant of the instrument is prac: 
tically independent of the temperature. He applies it to determine the e.m_f. 
of the Weston cell in terms of the French value of the international ohm. 


1:01841 + 0:00015 volts. AR. 


188, Absolute Electrodynamomeder and E.M.F, of Cadmium Cell. P. Janet, 
F. Laporte, and R. Jouaust. (Soc, Int. Elect., Bull. 8. pp. 459-522, Aug.- 
Sept.—Oct., 1908.)}—The electrodynamometer is in the form of a current 
balance, a movable coil being supported from each end of the beam of a 
Curie balance. Coaxial with each moving coil, two fixed coils are supported 

on separate bobbins, the axial distance between these fixed coils being about 
8 times the axial length of one of them. All the coils consist of many layers, 
but the dimensions necessary for the calculation of the force due to unit 
current could be determined with considerable accuracy. In terms of the 
ampere (10—' C.G.S.), as realised by the electrodynamometer, and the inter- 
national ohm, the value of the e.m.f. of the cadmium cell was determined as 

101869 volts at 20°C. However, there appears to be some slight uncertainty . 
about the value of the resistances used, and this part of the research is dealt 
with in an appendix, At the National Bureau of Standards Guthe found the 
e.m.f, of the cadmium cell to be 10185 volts at 20° C. [see Abstract No. 1904 
(1906)], and Ayrton, Mather, and Smith [see Abstract No. 469 (1908)] gave 
the value 1:0188 volts at 17° C. or 10182 at 20°C, F, E. S. 


134. Reproducibility of Cadmium Cells. P. 1. Wold, (Phys. Rev. 27. 
pp. 829-834, Oct., 1908.)—In 1905-6 a number of cadmium cells were set 
up with a depolariser common.to all. In some of the cells chemically puri- 
fied mercury was used, and in the remainder the mercury had been distilled. 
The e.m.f.’s of the cells set up with the chemically purified mercury were 
initially low, and as time went on they gradually increased, but even after 
6.months the mean e.m.f. was about 6 parts in 100,000 lower than.the mean 
e.m.f, of the cells containing distilled mercury. In 1906-7 20 more cells were. 
set up, triple-distilled mercury being used in all: the depolariser was pre- 
pared electrolytically. After 12 months one of these cells had fallen con- 
siderably in e.m.f., two were about 15 parts in 100,000 lower than normal,, 
and the rest had e,m.f.’s differing from the mean by 1 to 6 parts in 100,000, 
emf. within a few parts in, 100,000. . BLES. 


1865. Standard Cadmium Cell. P. Janet and R. Jouaust. (Soc: Int. 
Elect., Bull. 8, pp. 409-458, AugSept.-Oct., 1908. Centralblatt Aiccumu- 
latoren, 9. pp. 177-178, Dec. 5, 1908, . Abstract.)—The authors have set up 
a considerable namber of cadmium cells, and have used three kinds ‘of .mer- 
curous sulphate. One of these was prepared electrolytically in accordance 
with the instructions given by Carhart and Hulett, and by Wolff ; another 
sample was prepared electrolytically by the employment of an alternating 
current, and the third sample) was chemically precipitated, the procedure 
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adopted by Smith being followed. The first batch of cells was made in June, 
1906, and contain mercurous sulphate prepared by the first of the above 
methods. The e.mf. of these cells has varied considerably, and in Aug., 
2008, the mean e.m.f. was lower than the mean e.m-f. in June, 1906, by over 
50 parts in 100,000. In June, 1907, some cells containing chemically precipi- 
tated mercurous sulphate were set up and by Aug., 1908, their mean e.m.f. 
had fallen by about 7 parts in 100,000. A third batch similarly prepared was 
set up in March, 1908, and the mean e.m.f, rose by 14 parts in 100,000 by the 
following August. The cells set up with depolariser prepared by the second 
method were made in May, 1908, and the observations so far made give little 
information as to the constancy of these cells. The authors have compared 
their cells with others from the Bureau of Standards and the National Physical 
Laboratory. From June, 1907, to Aug., 1908, two ¢ells of the Bureau of 
Standards appear to have kept constant within 8 parts in 100,000, and in the 
same period 9 cells from the National Physical Laboratory remained equally 
Constant, and 1 other varied by about 1 part in 10,000. The results obtained 
with cells made by the European Weston Co., the Cambridge Scientific Instru- 
ment Co., and by Carpentier are also given, and on the whole show the em. 
of the cell to be slightly variable with time. F. E. S. 


136. Equilibria in Standard Cells. G. A. Hulett. (Phys. Rev. 27 
pp. 887-866, Nov., 1908.)}—The author has shown in a previous paper [see 
Abstract, No. 1682 (1907)] that there is a decided change in the e.m-f. of the 
‘cadmium cell when the kathode system is rotated. Indirect evidence was 
also obtained to show that the observed change was in no way due to surface 
tension. In the present paper it is shown that the mercurous sulphate is 
hydrolysed by the cadmium sulphate solution with the formation of a basic 
salt and an acid solution, the reaction proceeding until a certain acid concen- 
tration is established. Wher atid was added to the cadmium sulphate solu- 
tion the e.m.f. of the cell changed but very little, and came to a constant 
value soon after the rotation of the kathode system was commenced. It was 
found possible to determine the mercury quantitatively in the kathode solu- 
tions, and a complete analysis of such solutions was therefore made, together 
with the density, concentration, and p.d. against mercury. These determina- 
tions were also made on systems to which known amounts of sulphuric acid 
were added, and from the results the solubility curve of mercurous sulphate 
as a function of the sulphuric’ acid concentration in the system was deter- 
minéd, and indicates the hydrolysis of mercurous sulphate in a cadmium 
sulphate solution. The basic salt which forms on hydrolysis is believed to 
suffer further hydrolysis to mercurous oxide and acid, and the formation 
of basic mercuric sulphate may also result. The latter salt is a bright yellow 
compound, and its formation in a cell of falling e.m.f: has been previously 
observed. In a similar investigation on the kathode system of the Clark cell 
no such hydrolysis of the mercurous sulphate was detected’ $F.-E.S. 


| 187. Electrochemical Equivalent of Silver. P. Janet,, F. Laporte, and 
P, de la Gorce.. (Soci Int. Elect., Bull, 8 pp. 528-688, AugSeptOct., 
1908.)—The voltameter used was of a large type, and in each experiment about 
8 gm. of silver were deposited... The current was about 0:5 amp., and the 
electrolyte consisted of a. 15 per cent..solution of silver nitrate in water. The 
current was measured by means of a) resistance and a cadmium cell which 
had been previously standardised by an absolute electrodynamometer at the 
Laboratoire central d'Electricité [see Abstract: No. 188 (1909)]. . Particulars 


- 
= 
. 
= 
4 
(3 


ELECTRICITY AND) MAGNETISM. 47 


are given of six experiments, and the values obtained for the electrochemical 
equivalent silver are 1:11820,; 1°11828, 1°11811, 1°11821, 1°11626, and 
1:11824 mgm. per coulomb, The mean value is 111821, and differs by only 
6 partsin 100,000 from the value 111827 given by Smith, Mather, and Lowry 
[see Abstract No. 868 (1908)]. Photographs of a few deposits, some of which 
show striations, accompany the wee: Fi E. S. 


188. Construction of International Ohms. is, Tat: Beet, 
Bull. 8. pp. 568-572, Aug.-Sept.-Oct., 1908.}—A description of the methods 
employed in choosing and determining the constants of ten glass tubes to 
serve as mercury standards of resistance. The tubes are of verre dur, and the 
correction factor due to the conicality of a tube has been determined by an 
elaborate calibration with very great accuracy. For the determination of the 
mass of mercury contained by a tube, threads of mercury, nearly filling 
the tube, were introduced. Their lengths and masses were determined, and, 
by using the calibration data, the mass completely filling the tube was 
calculated. The error introduced owing to inexact knowledge of the shape 
of the menisci terminating a mercury thread was certainly small, and was 
rendered negligibly so by using a large number of threads in slightly 
different positions of the tube. With the exception of one standard, the 
lengths of the tubes are such that at 0° C. a mercury column contained by 


one of the tubes has a resistance equal to 1 international ohm, within 5 parts 
in 100,000. F. E. S. 


139. of Humidity on Manganin Resistences, ‘St. Lindeck. 
(Electrician, 62. pp. 851-852, Dec. 11, 1908.}—Referring to a previous 
communication [see Abstract No. 1678 (1908)], the author believes that 
confusion may have arisen! The behaviour of standard resistances should 
be kept separate from the behaviour of fest coils intentionally submitted to 
conditions that would not be met with in any climate. In standard resist- 
ances the author has observed the following maximum variations in the 


Value. Designation. per cent. “Designation. _per,cent. 
0001; 1,000 ohms....... 1000 A 0007,” 
10 ohms.......  10A 0008; ...... 1000B 0-006, 
100A 0-008, 10,000, 10,000 A 0-006, 
100, 100B 0°08, 10,000 ,, ...... 10,000B 0-005; 
Ohad 10,000C 0-007, 


In conclusion, the author expresses his conviction that properly constructed 


A: G. Rossi. (N. Cimento; 16. 

pp. 97-121, July~Aug., 1908.)}—Investigates the best conditions under which 
au tuning-fork. In order to 
maintain the vibration, the magnetic attraction must not pass again through 
the same value when the amplitude reaches the same value in the advancing 
or retreating half-period. Otherwise the area of energy supplied becomes two 
coincident -lines. : As regards the contact, the author points out’ that a 
graduated contact is preferable to one whichis abruptly made or broken. 
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such as those of Mix and Génest. He mounts one of these between the 
prongs of a tuning-fork,' ‘Its resistarice varies between 10 and 100 ohms, and 
it can carry as much as 0°2 amp. for a quarter of an hour. It is essential! that 


- 441, Compass of Large Magnetic. Moment. L. Dunoyer. (Comptes 
Rendus, 147. pp. 884-887, Nov. 9, 1908.)}—The use of compasses of large 
magnetic moment is desirable where they are for use in weak magnetic fields. 
The compensation of such compasses is attended with some difficulty, and the 
question has been recently raised on account of the adoption in the Italian 
Navy of the Magnaghi compass (magnetic moment 8,200 c.g.s. units) as the 
standard pattern. The numerical table which serves for the compensation of 
this compass is based on an elementary approximate theory which makes use 
of hypotheses not easily justifiable. In the present paper the author deals 
with the reaction between the compass and the soft-iron compensators, and 
shows that the mutual action of the compensating sphere and the compass is 
equivalent, as regards the deflections of the compass, to the existence of a 
uniform field equivalent to the projection on the line joining the centre of the 
compass and the centre of the sphere, of a constant vector directed along 
the magnetic axis of the compass needle. An expression is obtained for this 
vector, and experiments showed that the the limits of error, 
(bs: W. 


ALTERNATING CURRENTS AND MAGNETISM. 


142, Orientation of Crystals by the Magnetic Field. Importance of the Optical 
Properties of Mixed Liquids from the point of view of Crystalline Symmetry. 
A. Cotton and H. Mouton. (Comptes Rendus, 147. pp. 51-58, July 6, 
1908,)}—Contrary to Meslin’s view [Abstract No.. 1860 (1908)], the authors 
contend that we should still adhere to the conclusions held since Faraday’s 
time, viz., that in a uniform magnetic field the orientation of a crystalline 
fragment does not depend either on its form or on the medium which sur- 
rounds it, the magnetic metals and their salts being excluded. The magnetic 
properties of a crystal may be represented by an ellipsoid. The electrical 
and the optical properties may be similarly represented. Although the relation- 
ship between these three ellipsoids cannot be eg iota the elements 
of symmetry of the crystal belong to all three. D. H. J. 


143, Hysteresis in certain Iron Compounds. G. Bernat. (Phys, Zeitschr. 
9. pp. 750-752, Nov. 1, 1908. Paper read before the 80, Naturforscherver- 
samml., K6in. Ann. d. Physik, 27. 4. pp. 712-784, Nov. 26, 1908.)}—The 
following compounds were examined: Ferric ‘oxide; ferric hydroxide, 
obtained by gradual oxidation of the carbonate, and hence containing car- 
bonate and oxide; ferric chloride; ferrous and ferric sulphates. Ferric 
oxide and hydroxide exhibit marked hysteresis and residual magnetism, 
which are not observed with the other compounds: used. With ferric oxide 
the susceptibility decreases at a diminishing rate as the strength of field 
increases ;, with ferric hydroxide. it. increases to a maximum and then 
diminishes as the strength of is raised. | 


444. Magnetism of Rare Earths... ‘B. Urbain and G. Jantech. (Compies 
Rendus, 147, pp. 1286-1288, Dec. 14, 1908.)—The substantial difference 
between the magnetic, susceptibilities of the oxides of successive: metals of 
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the rare earths group is pointed out. The estimation of mixtures is much 
simpler by the magnetic method than by the determination of mean atomic 
weight, particularly in view of the smallness of the differences between 
atomic weights in the series. The following figures for susceptibility & x 10°, 
are for the oxides & x 10* for CoSO, 7HiO being taken as 89°7 


BX 88:5. 65. 161, 


another in the yttrium group. Lanthanum is diamagnetic, praseodymium 
paramagnetic. The susceptibility of holmium is certainly very high, and 
the coefficients of erbium, thulium, néo-ytterbium, and lutecium are’ suc- 
cessively lower. It is pointed out that bismuth, by the isomorphism of its 
salts with those of the raréearth metals of the same type, falls between the 
‘clement Of ‘thie ‘cerinm: serite ‘and: the ‘(europiam) ‘ot 


1465. Increase. of Resistance by Skin Effect. F. Rusch. (Elektrotechn, 
Zeitschr. 29. pp. 1079-1081, Nov. 5, 1908,)—Starting from first principles, 
differential equations are developed. expressing the current-density and flux- 
density at any distance from the axis of a straight cylindrical. conductor. 
Expressions are then deduced for its resistance to alternating currents and 
its co-efficient of self-induction.. The case of a cylindrical solenoid is next 
considered, and the differential equations are shown to be of similar form 
with those of the preceding case, but with flux-density and current-density 
interchanged ; by this means, the. original solutions, are used, to obtain 
expressions for the resistance whe onetiicient of self-induction in the. latter 


REFERENCES. 

446. P. sive Rays. W. Wien. (Phys. Zeitschr. 9. pp. 765-767 ; Discussion, 

p. 767, Nov, 1, 1908. Paper read before the 80, Naturforsch Kéln.)— 


experiments dealing with the effect.of magnetic: field on. canal-se 
his researches the author concludes that the small part of the canal rays 


Vi 


Medium, A, Petrovskij.. (Acad. Sci. St. Pétersbourg, Bull. 16. ppy 4@1%-2223, 
Nov. 16, 1908.)—A mathematical paper. The propagation of electromagnetic waves 
from.a Hertzian vibrator was investigated by Hertz and others, assuming thatthe 
medium surrounding the vibrator is an ideal insulator. Starting from the general 
equation for an electromagnetic field, the author deduces equations for the propaga- 
tion of waves from a vibrator placed in aconducting medium. P. 


148, Corpuscular Theory of Thermo-tlectric Forces. J. Kunz,, (Phil. Mag. 16. 
767-789, Nov., 1908.)}—A mathematical discussion of the theory of thermo-electric 
jain fat on the Cory of metallic conduction developed by Lorentz, J. J 
and others, according to which the currents of electricity and heat are 
carried by negatively charged ged particles, diffused like a very light gas throughout the 
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- 140, Extraction of Rare Gases from the Atmosphere. G. Claude, (Comptes 
Réfidus, 147. pp. 624-627, Oct.'19, 1966))——The previously described 
Nos. 404, 1201 (1904) ; 604 renders: possible the 
tree of neon and helium from the air. By. its means the author has 

tained 1-2 parts of paride. the density 0-68 (air = 1) from 100,000 


150. Trealment of Pitchblende Residue. and K, Ulrich. 
(Akad, Wiss. Wien, Sitz.; Ber. 117. 2a. pp, 619-680, May, 1908,)—The authors 
describe in detail the working up of the radio-active residue (10,000 kg.) from 
80,000 kg. of pitchblende containing 58:4 per cent. Us0». The operations 
fasted two years, and yielded a total weight of radium corresponding with 
$286 gm. of anliydrous radium chloride of activity x They call 
attention to the fact that brotnide loses bromine on keeping whieh 
98. pp. 151-152, Sept.'25, 1908. Paper read before the British Assoc. at 
Dublin.}—The atithor traverses ‘thé statement of Ramsay (Nature, p. 412, 
March 6, 1908) that sodium and ‘potassium are much more widely 
than lithium, as spectroscopic examination of various waters, minerals, ashes 
‘of wood and cereals, and the blood and muscle of ruminant animals and of 
man shows this element to be very widespread although in small amounts. 
Further, there does not appear to be any connection between lithium and the 
T. H, P. 
162. Action Radivim upon Water. E. Rutherford and 
T. Royds. (Phil. Mag.16. pp. 812-818, Nov., 1908.)—Referring to 
experiments of Cameron and Rathsay [Abstract No. (1908)], in w 
they considered that the transformation of the radium emanation into neon 
had been proved, the authors of this paper have carried out experiments to 
test. whether the neon which was present in the investigation mentioned 
could have beeti derived from the air. | Preliminary experiments were made 
to determine the amount of neon which could be detected spectros¢copically, 
and it was found that when 1/15 c.cm. of air’ was introduced into’ the 
apparatus the ‘neon yellow line’ could easily be detected. As, according to 
the measurements of Ramsay, neon is’ present in air ‘in about ofe ‘part 
in 100,000 by volume, the ptesence of neon in amount less than one-millionth 
¢.cm, can thus be readily detected. The gases formed by the action of 
radium enianation ‘bit water ‘Were ‘hext ‘Collected ‘and tested, ‘but no trace 
néot spectrum was Observed. The spéctrun, of helium was complete 
brilliant. In five cos th experiments the presence of neon 
observed once, byt i in is case there was evidence that its a pearance 
due to a leak of air into the apparatus. It was proved that ihe 
helium in the discharge tube did not interfere with the detection of a 
quantity of neon. No trace of neon was found in the gases produced, in the 
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water solution of the radium salt from which the emanation be y= 
The authors think that the neon spectrum observed ‘by Cameron atid 
was due to leakagé of air into their apparatus, and considér that thé’ e 
ment described by them is quite inadequate asa proof of’ the predation 
neon from the ‘emanation. The delicacy of thé spectioscopit Ge 
of neon sma ants f air not to hate been 
Dec. 8, 1908.)}—A sample of radium bromide sealed up in a bulb with water 
was found to give a regular evolution.of about 80 c.cm. of electrolytic gas per 
week for about 9 months, after which time the gas formed diminished almost 
to nothing, and, after explosion, was found to leave abdut Half ‘its volume’ OF 
excess hydrogen. The author suggests the following alternative explanations 
of this behaviour : (1) The radium bromide, of which the apparatus contains 
05071 gm., implying 02716 gm. of metallic radium, has practically ceased’ ‘to 
decompose water, or (2). the velocity of. the! reverse ‘action, viz), ‘the cont 
bination of oxygen and hydrogen to form water, has increased to°’such af 
extent as to reverse the decomposition. » It aay be that the evolufion of héat 
164. of Urtno-wranic Oxide of Radio 
activity, H. N. McCoy and G. C. Ashman. (Amer. Journ.’ Sci, 
pp. 521-680, Dec., 1908.)—The authors show that traniurh is easily freed fr 
all other radio-active substances, and that pure U;0;, is readily obtained t 
heating any lower or higher oxide of uranium in air at'700°. Uniform 
of UsOs [compare Abstracts Nos. 1222 (1905), 715, 1578 (1906)}? cm. in di 
and weighing 0°6-0'8 gm., have definite and constant a-fay actiyity, and 
therefore; recommended as staridards of radio “activity. The a-ray 
current for such a standard film was’ measured in absolute units, and fr 
these results the total ionisation current for 1 gm! of ‘uranium, if an infinitel 
thin film, was calculated to be 461 x10-" amp. The a-ray activity 
radium, free from its products, is found to be 1°29 x 10° times that of an equal 


weight of uranium, a result which is in good agreement with that obtain 


a 

155. viscosity of Liquid L. Rotinjanz, (eitsche: Phys. 
62. 6. pp. 609-621, April 28, 1908.)—A series of viscosity curves tanging over 
temperatures from 120° to 448° was determined for pure sulphur, for mgt 
containing iodine, and for sulphur through which a stream of ammonia 
been passed. The absolute valties of the ‘viscosities and also the position o 
the maxima vary according to the Chao gt heating of the sulphur. Ft 
example; sulphur previously heated to 1 owed a maximum viscosity at 
187° ; if the sulphur was previously heated to 448° the max. viscosi 
at 210°, and the viscosity curve was much lower. The éffect of 
treatment with ammonia is very great ; in one case an addition of ont ‘ile 
cent. of iodine reduced the viscosity 178 times. There is no connection 
between the ‘viscosity and the percentage of sulphur insoluble in CS: 


D. 


Kimeties of the én’ Molten dad Latent of Piision 
of Monoclinic Sulphur. A. Wigand. \(Zeitschr. Phys. Chem. 63. 8. pp. 
806, June 80, 1908.)—Investigations have shown that mditen sulphur cdfsists 
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of a mixture of two modifications, and Tammann has shown that there is a 
soluble and insoluble form of sulphur, and that the greater density of the 
latter together with its, insolubility form ground for the hypothesis that 
there are a greater number of atoms in the molecule than in the molecule 
of the soluble variety, The insoluble modification has a molecular weight 
corresponding to S, and the soluble to S,, as determined by the lowering of 
freezing-point and rise of boiling-point methods. Schaumn has determined 
the change of melting-point of sulphur with the time of heating, and the 
author has used these results to calculate the mass-law constant of the 


reaction— 

and gives a method of integrating the equation— 

= R(A — — + 

present and « the amount of S,,, transformed in the time’. The value 


calculated for K’ was not a constant, indicating that the above assumption 
B Ses. S—2 4Sc ins Was not tenable in its simple form. A careful deter- 
mination of the latent heat of fusion was made in a specially designed 
calorimeter, the temperature being measured by a resistance thermometer, and 
the value obtained was 10°4 per gm.-cals. per gm. of sulphur, The heat of 
transition S so. S squid insa. WAS Calculated from the equilibrium con- 
t and found to be 21:1 gm.-cals. per gm. of sulphur. The explanation of 
anomalous behaviour in liquid sulphur is that the reaction is an incomplete 
reaction of the first order, the change being a reversible isomeric transition 
S sat. —> Sia 
The molecule of both insoluble and soluble sulphur is S, the change 
Ss tS ing taking place without alteration of molecular weight. 
e equilibrium constant and the velocity constant were calculated to 
SE persicae found with the law of mass action for a unimolecular 
reaction. F, J. B. 


187. Thorium, W. v. Bolton. (Zeitschr, Elektrochem. 14. pp. 768-770, 
Nov. 20, 1908.)—I. The Metal.—Metallic thorium is prepared by passing 
C Cl, gas over thorium oxide in a combustion tube, the ThCl so obtained 
being mixed with sodium shavings and reduced in an iron crucible at a red 
heat. The metal so reduced consists of a matted agglomeration of small 
crystals, and is converted into metallic ribbon by placing in a hollow copper 

,» which is afterwards closed by a copper plug. The whole is then passed 

sugh a wire mill and drawn down to any desired gauge, finally being 
flattened in a sheet mill, The copper covering is dissolved off in nitric acid 
and a fine ribbon of Th is left. In colour, softness, and ductility the metal 
resembles Pt, and has a specific resistance of 0401. KOH and HNOs,, even 
boiling, attack the metal very slowly. H,SQ, converts it gradually into 
sulphate. HCl attacks it rapidly, but leaves about 15 per cent. of an 
insoluble residue, which HNO, converts into a lemon-coloured substance, 

sp. gr. found is 11°82 for the powder and 12°16 for the rolled ribbon. 
HI. Muriaticum Thorium.—When the powder is treated with a 5 per cent. 
solution of HCl in the cold about 10 per cent. is dissolved, which, after 
_ filtration, is thrown out of solution by heating or by the addition of strong 

HCl; to this substance the above name is given. The substance is 
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opalescence with AgNO;. Reasons are adduced to show that it cannot 
be a meta-thorium oxychloride, but that it is analogous to the known 


nitric-thorium oxide (ThOs)s» (HNO, ; for (THO:)ie (HCI), would contain 


5-08 per cent. Cl and 54 was obtained by analysis. Muriaticum thorium 
differs in a number of given reactions from those of ThCl,, especially with 
oxalic and sulphuric acids, both of which precipitate the normal salt but 
leave the muriaticum unaffected. When heated in a stream of CCl, it is 
completely transformed into the normal chloride. No difference is found in 
the radio-activities of muriaticum and normal thorium. Cc. 0. B. 


158. Overheating Phenomenon of Aluminium. W.v. Bolton. (Zeitschr. 
Elektrochem. 14. pp. 766~767, Nov. 20, 1908.)—When an Al wire is heated in 
a Bunsen flame, it is fused without breaking ; it is covered with a skin’ of 
oxide which prevents the metal fusing into drops. Inside the tube of oxide 
thus formed the metal is retained in the fluid state. The same Aerga 
can also be obtained by the passage of an electric current, and by this 
higher temperatures can be obtained without disruption or volatilisation of 
the metal. By passing a gradually increasing current through a wire 8 to 
10 cm. long, made into a loop, it may be made to glow radiant white, showing 
a temperature of 1,600° C., although Al melts at about 657°; if left for several 
hours with this current passing, the metal finally bursts through with hissing 
and faint scintillation. The wire for the test should not be less than 0-1 mm. 
diam., that best suited being from 08 to0’5 mm. By using a wire 05 mm.,4 
current of 85 amps. may be passed for several hours so that the wire will 
remain a bright glowing white during the whole time. The durability is 
increased and the length of ‘the glowing wire may be increased, if it be 
spirally wound ‘round a rod or tube of magnesia. The experiments also 
succeed with magnalium, an alloy of Al and Mg. Other metals such as Mg, 
Zn, Cd, Cu, Ca, and Ta do not give the phenomenon, as all except Ta are 
more easily reducible than Al, and also they are more easily oxidised through- 
out, as the oxide coverings are more readily melted or volatilised. That in 
the experiments described, the Al is absolutely melted is proved, not only by 
the temperature far exceeding the melting-point of Al, but ‘also by the 
mechanical deformability of the wire, which can be lifted up by means of 
an iron wire. Direct or alternating current may be used, Cc. O. B. 


159. The Preparation o, Alloys of Nitride-forming Metals, E. Beck. 
(Metallurgie, 5. pp. 604-621, Sept. 8, 1908. Communication from the Inst. f. 
Metallhiittenw. u. Elektrometall. d. kgl, techn. Hochschule, Aachen,)}--The 
author has unsuccessfully attempted to produce nitrides directly from oxides. 
Experiments to reduce the metals by means of carbon under introduction of 
nitrogen failed likewise ; he obtained carbides but hardly any nitride, Nor 
did he succeed in converting one of the two alloyed metals, electrothermally 
reduced, into a nitride. He therefore prepares by electrolysis an alloy of two 
metals, of which one (Mg) is easily converted into a nitride, the other (Sn) 
not. He feeds the bath with MgO and decomposes the resulting nitride with 
steam so that the oxide (or hydroxide) is regained. He first tried iron cells, 
heated from outside and by the current, tin, a mixture of the fluorides of Na, 
K, Mg, arid an anode of carbon. The tin attacks the iron, unless the latter is 
lined ; the mixture has a high melting-point, and ‘the reduced Mg rises in it 
and is burned. Mixtures of the fluorides of Mg and Ca‘answer better, 
especially when further mixed with carnallite (MgCl, NaCl. KCl.’ These 
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mixtures and the carnallite-alone have lower melting-points, and the chlorine 
liberated does not attack the anode, while the oxygen from the oxides 
burns the anode, Technically carnallite and fluorides should answer. The 
electrolyte should be agitated, which might be facilitated by arranging 
several cells at, different levels: Lead kathodes instead of tin kathodes 
would-be simpler, but their yield is poorer. The author studies the eutectic 
curves, and caloulates that his processes should technically be able to compete 
with the nitrogen-lime ptocess of Frank and Caro. The crucibles or cells 
are described as being of the! W..Borchers'type, 


of Jron Pyrites into Magnetic Oxide in Electric Furnaces. 
QO. L... Kowalke,, (Amer, Electrochem. Soo,, Trans, 13. pp. 188-141, 1908.) 
~The author investigates the conditions favourable for the conversion of iron 
pyrites.(in blende and other sulphides) into magnetic oxide suitable for extrac- 
n by. magnetic separators. _He places a tube of Meissen porcelain, 26 in. 

1 in, internal diam., in a brick furnace packed with graphite, and wraps 

the tube outside with charred.paper, to prevent pitting of the porcelain by 
the, hot resistor. Temperatures are,measured with a le Chatelier thermo- 
couple, (standardised at the Reichsanstalt), and he experiments on marcasite 
in air and in various atmospheres of purified gases. It» is not necessary to 
roast marcasite to a homogeneous mass ; when from. 8 to, 12 per cent. of 
Sulphur, have been, given off, the iron oxide is sufficiently magnetic, on the 
outside at any rate, to be picked out. ‘When the roasting is carried out 
wader reduced pressure or in a, reducing atmosphere (H,CO), the magnetic 
isformed at a lower temperature and under a smaller loss of. sulphur. 

a neutral atmosphere, S begins to distil from:FeS, at 610°C. ; the roasting 
may.be stopped at 600° ; ‘Marcasite can be reduced 
59, 4. pp, 414-449, Sept. .7, 1908.. Metallog. communication 
the. Inst, f. physikal. Chemie 'd. Univ, Géttingen.)}—Gives results o‘ 
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"402. Compounds of Silicon-and Palladium. ‘PLebeau P. Joliboisi 
(Comptes, Reudus,,146.:pp. 1028-1081, May 18, 1908.)}—When Si and Pd are 
heated ina porcelain .ccucible, they combine at a temperature of! 500° to 
600° ¢. with an evolution of heat sufficient to bring the whole mass to fusion. 
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The temperature’ of fusion varies greatly with the relative amounts’ of the 
elements present: |The melting-point of ‘Pd'is taken at 1,687°; with 6 per 
Gent. Si, the first‘minitnum és obtained correspohding to a eutectic at 670°, 
With 11°76 per)cént. maximam is obtained at 1,400°; corresponding to 
the compéund SiPd, After this maximum the curve of fasibility falls to 
760°\in the 16 per cent. Si alloy. There are indicatidn’ that«a’ sécotid ‘com- 
pound SiPd occurs at 21 per cent. Si, and a second eutectic at 25 per cent. 
Si! with: a’ melting-point of 825°, aftér which the cutvé ‘slowly ‘tod the 
melting-point of "Si. examination of ‘the alloys ‘confirris ‘the 
deductions from the curves, the proporftions corresponding to the’compounds 
giving perfectly homogeneous bodies. ‘The existence of the first’ compound, 
SiPd;, cant’ be ‘proved chemical’ separation, and’ the existence’ of! the 


evidence.” bydas 


(Acad. Sci: Cracovie, Bull) 6. pp. 485-494, June, 1908.)—The’ density’ of ‘the 
chloride was 2°681 at 75° and 2647 at 97° ; the smallest observed contucti 
was 86 x 10-7 reciprocal ohms per cm. cube—a value which ‘corres 
with that of purified water and other similar solvents, but is altogether 
removed from those for ordinary fused salts. The solutes used in preparing 
cdtiducting' KCl, RBCI, NH,Cl, TICI, and HgCly; LiCt, NaCl, 
and KCl were ‘found to be almidst insoluble, ‘As Were also’ CaCh, SrCly, BaCl, 
ZnCl, CdCl, PbCl, CuCl, ‘atid AICl. “The four sdfuble binary elec. 
trolytes gave solutions. of high conductivity, up to.0°04 reciprocal ohms. per 
om, and molecular conductivities at a-dilution of 1,024 litres ‘per sabivalent 
amounting to 158°5, 156°5, 150°5, and 154°5 respectively, and thus considerably 
exceeding the corresponding’ values for aqueous solutions ; the increased 
conductivity is due to’ greater ionic’ mobility and the coefficients of ionisa- 
tion are probably smaller than in water ; the éXact' values could not 
determined as the limiting values ‘for the ‘molecilar conductivity could 1 
be reached and extrapdlation could not be relied oh 'td cover the wide g 

the highest ~aaaa values and those for infinitely dilute solutions. 
The temperature-cocfficients of conductivity were positive, but decreased 
with rising temperature (as in the case of aqueous solutions of the acids 
between 0° and 100°); a maximum of conductivity Was not reached 


found to be as follows :— “ewe as 
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. 415 67°5 80°7 92'5 103°6 109°8 


(water rat. ‘19% 0-01081).. The. curve. shows a a point, inflection, 
which . to, beywnique. wt esbixe to 
164, Tonising Power and ‘Dielectric Constants sof, Solvents. 
H. N. McCoy. (Amer. Chem. Soc., Journ. 80. pp. 1074-1077, July, 1908.) — 
Walden has\shown that in the case of tetraethylamtionium iodide equal 
coefficients, of ionisation are fount in different solvents if = f(a) == constant 
for any given value of a, where « is the dielectric constant and V the dilu- 
tion, giver for afiy One’ solute ‘and’ ‘solvent the ‘eqtiation, 
hére conductivity, C = concentration!’ This 
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bining with Walden’s equation it follows that Ke= constant for a given solute 
in all solvents at all dilutions and for all coefficients of ionisation. Actually the 
yalues range in the case of Walden’s iodide from 82’8 to .48'1 in a series of 
18 solvents ; for potassium iodide the values are : in water 88°0, alcohol 86°2, 
plus methyl alcohol 808. M. Li 


“165. L. Bloch. and E. 
Bloch... (Comptes Rendus, 147. pp. 842-844, Nov. 9, 1908.)—During the 
passage of air over phosphorus, phosphorescence, ionisation, and formation. 
of ozone occur in the same region, which may be at some distance from the 
phosphorus if the air current is sufficiently rapid. These phenomena are not 
due to direct oxidation of solid phosphorus or its vapour, but to oxidation of 
phosphorous anhydride, which is formed directly from phosphorus, and the 
dark zone which precedes phosphorescence would be where phosphorous 
anhydride is not yet converted into phosphoric anhydride, the change being 
a process of combustion. The mobility of the phosphorus ions reaches as 
much as 01 mm.,.and may be increased to some 2 or 8 mm. by placing a plug 


the latter. W. H. Su 


166. Dissociation Pressures of Ferric Oxide. Pp. T. Walden. (Amer. 
Chem. Soc,, Journ. 80. pp. 1850-1855, Sept., 1908.)—The dissociation Preannn 
of ferric oxide, FesO; were found to be as follows :— 


Pre. 70. 90 OS 1885 1660. 9020 O70 8595 4540 mm. 


The temperature of dissociation in air (p= 160 mmi.) is 1,850° ; at this tem- 
perature the magnetic oxide, FesQ,, produced no pressure that could be 
measured by the manometer, The pressures calculated by v. Jiiptner 
(Theorie der Ejisenhiittenprozesse, p. 9) by means of Nernst’s formula are 
in this case very much greater than the observed values, ¢g., sale, for 1,827°, 
mm.; observed at 1,880°, mm, T. M. L. 


“467, Disssciation at of Coppes, Cobalt, Nickel, and Antimony. 
H. W. Foote and E.K. Smith. (Amer. Chem. Soc., Journ. 80. pp. 1844-1850, 


was found to be as follows— 


Temp.... 950° 1,000° 1,010°. 1,020" 1,080° 1/040° 1,050°C.. . 
Press... 168 875 148 989mm. 


Cuprous oxide at 1,020° gave a pressure less than 1 mm. Taking the pressure 
of oxygen in the air as 160 mm., cupric oxide would become unstable at 1,025° ; 
a mixture of cupric and cuprous oxides melts -at| 1,070°, so that the solid 
cuprous oxide first produced would only be stable between 1,025° and 1,070". 


CoO, gave no permanent pressure when heated at 1,100°, and on analysis gave 
perfectly normal figures ; the statement of Richards and Baxter (Chem. News; _ 
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81. p. 125, 1900) that the’ oxide dissociates at 800° into cobalt and oxygen’ is 
therefore erroneous. ‘The higher oxide of nickel. was found to. be completely 


Temp..i.. 800°, 900°. 1,000°... 1,100°...1,2007 
Press. « OO .00..230. 66 .. 180 


further heating was prevented by the softening of fie porcelain tube. 
dissociation pressures of antimony tetroxide could not be determined accu- 
rately owing to sublimation of the trioxide, but the temperature of dissociation 
in air was found (by “ weighing” experiments) to, be 950°. __ It. is, interesti 

to note that the pressures calculated by Stahl [Abstract No, 2121 (1907)] from. 
a formula of Reroat are totally different from those actually observed, ¢.g.— . 


CiO 927°" 93 (foundy 
‘CuO (calc.) "160 (found) 
1,127 0-000000088 (cal) (found 
(NiO 0-90000086 (calc) (found) 


For 827° the calculated pressure of NiO was 1'859 x 10-* whertese 
single molecule of oxygen in a volume of 22°4 litres would give a pressure of 
4:1 x 10- atmos., i.c., 2 x 10" times greater than the calculated value, The 
discrepancies recorded in the table afford clear evidence that the calculated 
dissociation pressores hive only & speculative valtie. 
168. Determination of Hydration of Ions by brhddlieniilt t of Electromotive 
Force,’ G. N. Lewis. (Zeitschr. Elektrochem. 14. pp. 500-510, Aug. 
1908. ‘Contribution from the Research Lab. of Physical Chem., Mass. I 

of Technology, No. 85. Amer. Chem. Soc., Journ. 80, pp. 1855-1857, sr, 
1908.)—Nernst’s formula for concentration elements only holds when 
transport of water of hydration occurs during the passage of the current. 
When such transport occurs, the formula becomes—_ 


where’ represents, the number of mols. of water passing from the first, 
solution, where its activity is &', to the second, where its activity,is &', while, 
an equivalent of electricity passes. The validity of this formula could be 
tested, for example, by an element with two thallium electrodes, one immersed 
in saturated aqueous thallous chloride, and the other in a saturated solution of 
thallous chloride, in a sugar solution, or in a solution of any other suitable, 
non-electrolyte not:transported by the current. 


169. Determination of Hydration of Ions by Transference Experiments in 
the, Presence of a Non-electrolyte. E. W. Washburn. . (Technology 
Quarterly, 21. pp. 288-820, Sept., 1908, Contribution. from the Research. 
Lab. of Phys. Chem,)—The electrolysis of a solution of potassium, sodium, 
or lithium chloride, containing a non-electrolyte at low concentration, is, 
attended by an increase in the ratio of the quantity of non-electrolyte to that. 
of the water at the anode and by a corresponding decrease at the kathode, 
but no change takes. place in this ratio in the absence of the salt... The, 
change is to be attributed mainly, if not wholly, to a transfer of, water from, 
the anode to the kathode during the electrolysis. By referring the changes, 
in the content of water and of salt to the non-electrolyte asa reference- 
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substance, a relation between the degrees! of hydration of the‘Cl-ion, the 
Li-ion, Na-ion, and K-ion can be derived. A similar relation involving the 
has been previously obtained by Buchbéck. The results show 
that all these kathions are hydrated ; the hydration increases markedly 
between each two | the’ 'seties H+, K+, Na+, Lit, the smallest 
values of ‘the hydration consistent with the data being those represented by 
the formulz : [H(H;0)o.) +, 3] +, and [Li(H,0),.] +, 
The fact thatthe idns of the elements of a group of the periodic system 
increase in ‘migration velocity with increasing ‘atomic weight has been 
Sati by assuming that the ions of the lighter elements are more highly 
; the correctness of this explanation is demonstrated by the results 
w recorded. Owing to'the transfer of water during electrolysis, the trans- 
ference numbers hitherto obtained for concentrated solutions of the chlorides 
are somewhat erroneaus, since the calculation involved the assumption that 
the water remained stationary. The true transfer-numbers vary with the 
concentration much less than the apparent ones previously computed, and 
in the case of KCL there is no, variation whatever up to a concentration of 
1°2 molar. It is pointed out that the method of moving boundaries gives the 
true transfer-number, and that the results of Denison and Steele obtained 


Difference “of Potential between Electrode and Electrolyte... 
Gezechus [Hesehus]. (Jurn. Russk. Fisik.-Chimitesk. ObS¢estva, 40. 
pp, 209-211 {Physical Part], 1908.)—The results obtained by Pellat [Abstract 
No. 1547 (1908)], who found that m in contact with saturated mercuric 
chloride solution has a potential 00017 yolt lower than that of, the, liquid 
whilst in N/1000 solution the potential of the metal is 00180 volt higher than 
that of, the liquid, are in complete contradiction with Nernst’s theory of the 
voltaic cell, The author explains these results. as follows: (1) Of two 
chemically similar bodies in contact, the one with the greater superficial 
density, i.¢., the greater number of molecules per unit surface, becomes 
positively electrified, (2) When the superficial densities of the two bodies 
in contact are equal, the one having the greater capacity of dissociation 
becomes positively electrified. Combination of (1) and Aa) gives the formula, 
U; —'Us= A (did; “8 The negative sign: of Pellat’s results cortesponds 

the Condition < As the surface derisity of the electrolyte is 

than that of the ‘electrode (d;), 3 should be greater than 4),'a$ should be 
expected, dilution increasing the dissociation. ‘For very dilute’ solution’, d, 
becomes very small and the dissociation ceases to increase’; so that did, 
becomes equal to, and ultimately greater than ‘Bid, and U; greater than Uy, 


Pélarisdtion of LéhvesTénd “Thin of 
w. Cimento, 16. pp.'298-814, Oct.) 1908.)—Experiments with of 
sulphuric acid with gold electrodes of varying forms and dimensions show 
that,as in the’ case of mercury electrodes, the initial capacity depends not: 
otily on the surface of the electrodes, but also on their volume. The initial 
capacity increases with the’ area of ‘stirface’ of ‘the electrodes; and; ‘of two 
voltameters having electrodes of equal surface but different voltimes, the one 
with the larger volume has ‘at first the greater capacity, though after a short 
time the capacities become equal, and finally the one with the smaller volume 
has the greater capacity. The results may be explained by assuming a 
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of the ions into the interior of the ‘eléctrodes; where they tose 
their charge and exert a depolarising action. A novel form of apparatus is 
of time with great precision. foine 


11972. Potentsal Curves in lodine~Potassium Iodide Solutions: 
with Smooth Platinum. E. Brummer, (Zeitschr; Phys. Chemi 68, 4. pp: 487- 
506, July 21, 1908.)—A continuation to the researches noticed in Abstracts 
Nos. 1949. (1906) and 768 (1907), concerning parallel tests, of. electrodes. of 
smooth and of platinised Pt. The author had stated that anode and kathode 
may more or less coincide in space, and speaks of the anodic.end. of an 
electrode. On the whole the polarisations are slightly greater with smooth 
Pt than with platinised Pt, sometimes smaller, however. The differences in 
the potentials amount to.a few millivolts only. The same formula applies for 
both types if another coefficient is introduced for smooth Pt, and the anodic 
end of an electrode does not show any systematic distinctions, The differ- 
ences might be explained by any cause which produces sufficient differences 
in the current density and polarisation between different. portions of an 
electrode, The author ascribes the typical differences to something which 
eovers a portion of the electrode surface, and which acts like a resistance 
conducting metallically ; kathodic polarisation. quickly diminishes this re- 


178, EMP. of lodine Concentration {Gells, in, Water pret ‘Alcohol. 
Laurie. (Roy. Soc. Edinburgh, Proc. 28, pp. 882-898, 1908,)—The ¢,m.f. of 
iodine concentration cells in water and alcohol was measured. The cells 
consisted of Pt wires dipping into varying strengths of iodine dissolyed in 
potassium iodide. It was found that both in water and alcohol solutions the 
Nernst law was obeyed, and that the e.m.f. of the cell was nearly. proportional 
to the iodine added, when the KI was in large excess. The measured, values 
agreed closely with those calculated from the Nernst formula, .The agree- 
ment is not so satisfactory when the concentration of the iodine on one side 
is sensibly the same as that of the KI. The measurements were made 

it 20°4° C, and at 26°. Measurements of iodine in alcohol and water cells at 

C. and 25° C. Px & large value for the temperature-coefficient of the 


of the cell, KI + 0001 


“174. The Heriot Primary Voltaic Cell. em, News, 98, 
. 102-104, Aug. 28, 1908.)}—The cell was devised by the author eight years 
ago and set up in the George Heriot Hospital, of Ballyclare, Co, Antrim grey 
is a cell of the Daniell type, consisting of Zn [or Fe] in (NHLCL 4 ZoCh, +H 
[or NH.Cl + ZnCly + FerCle], carbon, and PbCl, in HCl as a depolariser. The 
 Jead -tetrachloride is the novelty. It cannot be obtained. commercially, and 
can be produced.either by passing Cl through suspended, freshly-prepared, 
PbChy, or by dissolving PbO, in cold concentrated HC] ; the latter process is 
simpler, but disagreeable and even dangerous owing to the evolution of 
chlorine. When the ae is freshly prepared, however, it dissolves, easily 


in HCl. The, PbO, is gained from, lead acetate and calcium hypochlorite, 
cold strong solutions; PbO falls out first, becomes oxidised, and is 

cold HCl, in which, it dissolves to a liquor; of. bright, orange- 
colour. Another method is also described. The. PbCl,is decom- 
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posed by sunlight into PbCh, 2HCi and O, and rapidly decomposed also 
by organic substances, which it oxidises. ‘The constant e.mf. of the Zn/C 
cell is 1°6, that of the Fe/C cell 0°95. 
covers ; the chlorine smell is a disadvantage. . « AB 


175. The Oxide Theory of the Oxygen Electrode. R. Lorenz. (Zeitschr. 
Elektrochem. 14. pp. 781-788, Nov. 27; 1908. Communicated from the 
physikal. chem. and Elektrochem. Lab. of the eidgen. Polytechnik, Ziirich.)}— 
The conflicting results obtained from a study of the e.m.f. of gas cells have 
shown that the free energy cannot be determined either from breaks in the 
curve of potential-current strength alone, nor from the measurement of the 
e.m.f. of elements alone, nor from the agreement of these two. As the vary- 
ing results obtained for the hydrogen-oxygen cell appear to be due to 
irregularities at the oxygen electrode (oxidation, formation of HyOs, ozone, 
&c.), the author has studied the question, and finds that silver, nickel, copper, 
iron, lead, and zinc, when used as oxygen electrodes, give the same values 
for the ¢.m.f. as their oxides or hydroxides. Only in the case of Pt and some 
other noble metals was the proof of this imperfect. The method which the 
author employed was to determine the polarisation discharge curve, using a 
voltmeter of high resistance so as to get the effect due only to the reaction 
on the electrode and not that due to changes beside the electrode, such as 
concentration changes, &c. As a result it was found that the polarisation 
discharge curves (potential plotted against time) are of the same general form 
as in the case of fused electrolytes. With repeated charge and discharge 
occur at one and the same electrode. A. F. 


176. Action of the Silent Discharge on Moist Withee and Nitric Oxide. 
W. Léb. (Zeitschr. Elektrochem, 14. pp. 556-558, Aug. 28, 1908. Paper 
read before the 15. Hauptversamml. 4. Deutsch. Bunsen-Gesell.)—In his 
continued researches [compare Abstract No. 1149 (1906)] the author uses 
higher tension, 220 or 110 volts, and by preference the Rotax current inter- 
rupter of the Elektrizitats-Gesell. Sanitas of Berlin. In the presence of moisture 
the silent discharge transforms nitrogen chiefly into nitrous acid and also 
ammonia ; nitric acid is not formed : the water vapour is evidently decom- 
posed, traces of hydrogen being observed. The yield of ammonia increases 
when free hydrogen is added ; this yield is always small, yet probably charac- 
teristic for the synthesis of organic substances. Nitric oxide at once yields 
brown vapour, when exposed to the discharge in the presence of moisture, 
under strong contraction ; the gas then turns colourless without further con- 
traction. The products are nitric and nitrous acids and their ammonium 
is the residue ee of N; NO, Mar O; are not found finally. 


177, The Formation of Nitne Oxide in Arc. F. Haber 
and A. Koenig. (Zeitschr. Elektrochem. 14. pp. 689-695, Oct. 9, 1908. 
From the Inst. f. physikal. Chemie u. Elektrochemie d. techn. Hochschule, 
Karlsruhe.)}—The combustion of nitrogen may be conducted as a purely 
thermal process. But this is not advisable ; very high temperatures should 
be avoided, and the electrical effects favoured: The thermal equilibrium K, 
between the three gases N, O, NO depends only on the temperature and the 
mass action ; the electrical equilibrium K, further requires the expenditure of 
a certain amount of électrieal energy: K, may be Smaller or greater than Ky 
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The former will be the case if the ionic collisions favour the formation of NO, 
‘as the authors assume ; the latter if the collisions favour thedecomposition 
of NO into N and O, as is generally believed. The authors workin a tempe- 
rature range at which the velocity of the spontaneous splitting up of the 
NO formed is still small. Their experiments are conducted as before [see 
Abstract No. 185 (1908)], but they fit the Nernst glower into a hole drilled 
into the head of the iron lead and cement it with glass. The gas is passed 
through the vertical tube at various rates. ‘Experiments with some material 
of Welsbach mantles show that those particles, and therefore also the gases, 
are pushed to and fro by the alternating electric currents until they finally 
escape from the tube. For this reason it appears improbable that consider- 
able portions of the gases should pass through the tube without 
in the reactions. The temperature in the tube did not exceed the meiting- 
point of Pt by more than a few hundred degrees; a Pt wire stretched as 
horizontal diameter of a split ring of Pt pushed half-way down the tube did 
not melt as a rule. The authors conclude, moreover; from the experiments 
of Haber and Hodsman on the dissociation of CO; in burning mixtures of CO 
and O, that oxygen changes qualitatively at temperatures below 8,000° C. 
The gases applied are air, mixtures of about 50 per cent. of N and O, and NO 
gas (generated from copper and nitric acid), which also contains about 50 per 
cent. of N. Starting with the 560 per cent. mixture or with NO, the NO-yield 
was 14.5 per cent. in both cases. The NO-formation in the arc seems, at 
comparatively low temperature, to be electrical in character. H.B. 
178. Kathode Volatilisalion of Metals in Rarefied Gases. V. Kohischitter. 
itschr, Elektrochem. 14, pp. 417-421, July 31, 1908,)—A continuation of 
e controversy referred to in Abstracts Nos. 1014 and 1527 (1908). Kohl- 
schiitter admits that it is advisable to arrange two tubes in series ; the arrange- 
ment is inconvenient, however, when several gases are to be tried. Adopting 
e series grouping for two tubes, charged, the one with hydrogen, the other 
with argon, Kohlschiitter finds, in confirmation of his previous results, that 
times more Pt was volatilised in argon than in hydrogen. Much depends 
upon the induction apparatus, however, and it results that with different in- 
duction apparatus of the same mean current intensity both the absolute 
amount of volatilisation and the volatilisation. ratios for different gases may 
fluctuate considerably. The probable cause of the discrepancy would be that 
the volatilisation is not proportional to i, but proportional to i, and that # has 
different values for different gases. The fluctuations may completely mask 
the differences in the behaviour of different gases. F. Fischer and O. 
Hahnel (Ibid. pp. 488-487, Aug. 7, 1908) give particulars of the experiments 
already noticed, and repeat that they cannot accept Kohlschiitter’s view that 
the inactive gases become active in the vacuum tubes. V. Kohischitter 
(Ibid. pp. 487-489, Aug. 7, 1908) replies further, and maintains that the dif- 
ferences are due to the different energy consumptions in the two series of 
experiments ; a direct comparison is not possible, as the exact dimensions of 
the induction apparatus have not been given. He adheres to his opinion that 
a thermal and a chemical effect overlap; the thermal effect would pre- 
dominate with coumeenernadesmamnccdlnemscnerert which Fischer had chiefly 


179, Electrolytic. Refining -o, ‘E. Kern: 
Trans,: 48. -pp. 108-119 ; Discussion, pp. 120-125, 1908.)}--The author 
reviews the literature on the subject, directing attention particularly to C.F, 
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Burgess and C: Hambuechen [Abstract No. 1918B (1904)}, and describes 
experiments with various-electrolytes, giving full particulars of constitution 
of bath, current potential and) density, ‘temperature, time, &c. Ferrous 
fluosilicates not) answer; they decomposed slowly. and gave brittle 
deposits riot: free ftom) silica: Good deposits are obtained from neutral 
solutions of 8 per cent. of FeSO,; or 6 per cent. of Fe and 8 per cent. of Na 
as sulphates ; of 8 per cent. of Fe(FeCh) and 4 per cent. of Na as chlorides at 
40° or 60°C. When not in use} the electrolytes should be bottled up with a 
few. pieces: of iron, and: should: be protected from the air by a layer 
of:waseline ‘or oil and acidified occasionally. The chioride gives the 
most flexible after heating, ductile and maileable iron ; when the electro- 
lyte contains ammonium sulphate, the iron is harder and less oxidisable, but 
seems to énclose some nitride or ammonium compound of iron and-is not 
malleable. In the discussion, J.'W. Richards thought that electrolytic 
refining of iron should be taken up industrially; C. F. Burgess doubted 
whether the laboratory results of days of experiments could be secured 
‘technically; A. W. Smith inquired whether the iron could further be 
improved by the addition of vanadium. A. W. Betts asked about the 
fiuosilicate, and mentioned satisfactory experiments by B. Starbuck with 
ammonium chloride and ferrous sulphate: The Author, in reply, thought 
that vanadium would answer in subsequent metallurgical treatment, but not 
as an addition to the bath. Further éxperiments by A. P. Frapwell had; in 
8 weeks, given a good iron deposit, } in.in thickness, from neutral iron-sodium 
B. 


and F. Wootton. (Chem, Soc., Journ, 98. pp. Sept., 
1908. }—An account of the preliminary investigation of the conditions neces- 
‘sary for electrolytic chlorination and bromination. With a solution of 
benzene sulphonate and ‘potassium chloride forming the anolyte 

a porous pot (anode of Pt), a mixture of the monochloro., dichloro-, and 
trichloro-sulphonates was obtained as substitution products, together with a 
mixture of trichloro- and tetrachloro-p-benzoquinone as oxidation products. 
With potassium bromide instead of potassium chloride, tetrabromo-f-benzo- 
uinone was formed, but no pees acids. [See Abstracts Nos. 1157 


of Neutral. Salis. H. G. Byers. (Amer. Chem, Soc., Journ. 80. ppi'1584- 
1586, Oct.; 1908.)—-By means of a special arrangement the e.m.f.’s of calcium 
and. sodium» anialgams have been measured against solutions of their 
respective chlorides. The differences between the potentials against normal, 
tenth-normal, and hundredth-normal solutions agreed approximately with 
those calculated from Nernst’s formula; diluter solutions did not. give 

results. Further experiments were also made, using solutions 
of CaCland: NaCl respectively, which also contained one of the following 
electrolytes :: KNO;, KCl, BaCl, LiCl; The results clearly show that when 
amalgams are treated with solutions of salts of alkaline or alkaline earth 
metals replacement occurs, so that the e.m.f. measured corresponds to that of 
am electrodé consisting part of the amalgam of thé metal of the’ added 
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182, Passivity in Acid Solution, OQ, Sackur,. Elektrochem. 
tah ppl (607-818 Discussion; p. Sept/ before 
the ‘Deutsch. Butisen-Gesell., May’ 80,‘ 1908.)—The ‘author’ désctities' 
number of experiments on the anodic solution “of “nitkef “ii” sulphuric 
acid; which’ were ‘made “With ‘the Object’'of detetmitihg’ the’ conditions 
ae for passivity in cases where the formation of a prot 
er of a Weotinak. soluble metallic compound is very improbable. The 
thé’ sottition of ‘sulphuric acid’ and the greater the’ current: densi 
the more easily does the anode become passive. “When Cl-or Br’-ions 
added to the sulphuric acid, the point at which the passive condition ensues is 
displaced in the direction of higher current density, and if enough halogen 
ions are added the Ni remains active; An increase in temperature favours 
the active condition. Even when Ni is inithe passive condition a hee 
amount of it dissolves’ on the passage of the current’; this is espécially the 
case at higher temperatures and’ in the presence of halogen ions. ‘Various 
explanations of the passivity are discussed, the author favouring the idea that 
the passive state is dependent on thé velocity of the reaction between 
metal of the anode and the discharged anions. Only when the depolarisation 
of the anions by the metal is quicker than the rate at which they are brought 
to the anode by the current doés the anode dissblve at a low potential and 
accordance with Faraday’s law. At present z remains undecided as, 
whether the reaction between the metal and the anions. is a direct one, or 
whether it takes place in stages according to the scheme— 


en Veemid 


Me + 2H‘ = Me” + H, +0 =H,0, 


the of the second city 


183. Determination’ 6: the Atomke Weight of fhe Ponderal 
Pantogen. G.D. Hinrichs. (Comptes Rendus, 147. pp. 797-800, Nov, 2, 1908.) 
—Theorétital considerations the aathor to the conclusion’ WHat tHe atomic 
weight of “ pantogen” is the atomic weight 
184. Special Steels. L. Guillet. (Eng. Mag. 36. pp. 65-75, Oct., 1908.)}—The 
types of special steels suitable, for uses in which particularly high strength or -xesist- 
ance to shock or abrasion is demanded, and the special applications of 
pe. wre and the case-hardening of steels are discussed in detail, most of .which 
485. Binary Alloy G.Tammann. (Zeitschr. Vereines Deutsch. Ing. 52. 
pp, 1078-1088, July.4, 1908, Zeitschr. Blektrochem, 14, pp.. 789-804, Deca 4,:1998.) 
—Gives a general account of the methods ef study of alloys ; and the table referred 
to in Abstract No, 294 (1908) resuming the properties of binary alloys is completed.to 
ay notes on. information for each system by means of a series of 
The data are, with a few stated exceptions, from the work of the author 
and his numerous collaborators at the Inst. fir anorg. Chemie, Gittingen. F. R. 
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Miatures. V. F. Hess: (Akad. Wiss. Wien, Sitz. Ber, 117. 2a.:July, 1008. Ann. 


cmneing he mo The original 


work dealt with in Abstract No. 1682 (1908). , 
Action of Aluminium Powder and: Carbon... F. Ex Weston.and H.R. 
Ellis. (Faraday Soc., Trans. 4. pp. 60-71; Discussion, pp. 71-78, July, 1908, 
Chem. News, 97, pp. 219-222, May 8, and pp. 233-234, May 15, 1908. Abstract.)— 
A detailed account of the work referred to in Abstract No. 153 (1908) is given. | 
Since CH, was the only hydrocarbon evolved by the action of water or hydrochloric 


acid on the products of reaction it is concluded that the carbide is Al,C,, already 
described by Moissan. F.R. 


~ 189. Osmotic Pressure. J.E. Trevor. (Journ. Phys, Chem. 12, pp. 141-154, 
wars 1908.}—A mathematical discussion in extension of Porter’s recent paper. 
Cari No, 856 (1908).] A. W. Porter. (Ibid. pp. 404-405, June, 1908.)— 

, referring to the mathematical deduction of the osmotic pressure of a solution 
given by Trevor, who used Gibbs’ method, prefers the deduction already given by 
himself as being more easily pans ean? wor A. F. 


. S$. Patterson. (Chem. Soc., Journ. 93. pp. 1836-1857, Nov., 1908. }—This part 
$ with ethyl tartrate in aromatic nitro-derivatives and the influence of tempera- 
ture-change on rotation in solution. 


191. Thermodynamic Calculation of Electromotive Forces. F. Halla. (Zeitschr. 
Elektrochem. 14. pp. 411-414, July 24, 1908, From the Physikal.-chem. Inst. d. 
Univ., Berlin.)}—The author applies the Nernst thermodynamic theorem to galvanic 
elements, expressing the heat of reaction and the em. as temperature functions. 
| sat soln. | Pb and Ag | AgCl Hg,Cl.sat. soln. | Hg 
complete agreement was found between the observed and calculated values of the 

F. J. B. 

102. Actinic Cc. G. (Journ. Phys. Chem. 12. 
pp. 574-681, Nov., 1908.)}—The author has investigated a number of chemical reac- 
tions which are influenced by light, to see if such influence can be duplicated 
electrolytically in accordance with the theory of Grotthus, as developed by Bancroft. 


Phe results are in general agreement with this theory ; for details the original paper 


r. M. Perkin. (Chem. Soc., Journ. 98. pp. 1186-1197, July, 1908.)—An account of 
the electrolytic oxidation of gallic acid dissolved in various media ; also a f 
account of the oxidation ‘of protécatechnic acid. ai 


é 
J 4 
4 
4, 
. 
oad 
~& 
é 3 
ag 
y 


